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^V^>>x7 h/XVl/TS^Ts 

HtBB5lfS«^^*^'J>:& < i: 1 3 ■:3J.X±«i^ etv, MfB#fg 

[ii5t<^4] HulBajatDfiK^tcffoTMiBttttiPi^e 
■<y^^^]i^tmK. BufB«?a*'iBufBtttiiP6^6^m 

tt^icsf til* ^ 3 ^c^M^^^Tl^?.il?tt]1 1 3 (D 

l^f^iM iSltlBtt<7)'rV'i^S>i'y h/X/Uo 
[fl5R]15] BufBttajP«!iiIBS^SfHI?OSEt::3*f 
LTPiS¥tTi:S5 J: 3 (cSBSJtiTl^Sif 1 )b^6 4 
©i^-rti*^ 1 JSicffiigto-i-v^^i;! •> h /x/Uo 
[il5R«6] ijiBttaiP6'«HilfB§fg®l^^<7)SStc« 
LTiSSBi^S J: 3 ^ci^S^^^Tl^5lf 1 6^6 4 
(7)t>-r'+l6^ 1 lStciBtt<7)-< i>x 7 h /XVUo 

<b Lfc^^ic. fuiB§^«i«?cD|gt!)^#^^1k? iiS 
d <!: tc ct y MfBttajlf ■l4^F/r^<D^:«;Wt::|«iE-r5C <!:6^ 

T-^ 5 J; 3 ^c^ifi!c^tlT^,^5il?R^ 1 6^6 60l^•rtl!&^ 
1 JUcfBtgo-r IV h/X;k 
[fl^R^S] m]Um7Libn^^tK^^T-<y'7(D 

lEfS C tJb'tT't « J: 3lc:;Sfi)6?ftTt^«ll5R]S 1 6^6 

[fi^Rs 9 ] n^m 1 6^6 8 i ^sicisiiO 

'TV'^v^i'y h/X;l/A^«iA6ti. luSttaiPfi^e-rv 

m^m 1 0 ] ftiscDfiff B-r y ^7 >/ X 7 h / X; U3b>« 

;^en. MIB^3a(^'rV'?v'i7 h/X;l/*^-^(^k:'7 
x-y hlBSlA'y Ko 

CH^RJl 1 1 ] BulBaiiJCO-l' S>i 7 h / X/U6'«- 



icBlHg-r 5 Hu IB / X; l/f ij |W|±*^ BulBS-r > i/- X 
h / XyHl)±cO 1^ 7 ^Oi<i»cDiti/-£ttMiB«?S<0'r y 

*nTt^5H^RS9 tClBttO^ y^v^'x 7 HIBSi^v 

[|l5RIi12] HuIB^f V'J'-^X';/ h/XVL/COMIBS 

oicmm^^nzi^mmm-i otrc^t^ -nztimo-fy 

[Sl*«1 3] HuE^'fV^'v'xy h/X;KDB5IB§ 
SlilS?^. wm^^y<?'J:L y h / X;U»lCJ43l Lfc 
*#TIBill-r« C i!b'«T'*« J: 3 IcffifigJtiTL^SIISR 
«i o$/ctti 1 \,tim(0>(y^'Jii-j vim^-y K, 
4] SulB^'TV'J'v^i-y h/X;K0H5IB# 
^fl^^^. B{ifB§/X;l/5iJStc?4ViLfc*ftT\ 
sulBS/ XVU^iJ^ffifig-r ^ tuIB^I' i>x 7 h / Xyb 

{c*M*+iTl^Sif3?S1 1 ltlB«?OYV^>>i7 hIB 
ii^7 Ko 

m^m 1 5 ] BuiBS-r > x ^ k / xv uontii p 

(D^'i>m^^tsmt\ mtmm(0'ry<7iyx'y k/xvu 
cDiB5y;^lR)lcJ^LTBSSlii:&^J;3lc^gfi)6jnTl^5 

1 06^6 1 4<Dl^•rn6^ i stciBtgo-O'^-^'i 

KIBS's-y K. 

1 6 ] fllBS'T V'^ 7 h / X;U6\ MB 

\^iCmti^<y<7-Jx'y \'/X)l^±<D\^'y9<0^/A 

cfc3tt^B2*nTt^5!i^Rii 1 5 tcsBig^-r v^-:>x 7 

KIB^'^v Ko 

[if?)?]I1 7] BulB'rV'?v>x-y h/Xyl/CDRtaiP(^ 
*/DN«l«^t;E*\ Mi3«li<7)0'?v'x7 K/XVKD 
BB^iJ?^ IR] i: PS¥?T<!: ^ J: 3 (ctifig^nTl^Sif 1 
06^6 1 4(7)L^t"tl*M ^lClBS6(7)'r>'?>>i7 KIBii 
^7 Ko 

[w 1 8 ] 9 *^ 6 1 7 <Dl,^■r^^3b^ i stcia 

fS'TV^SiS.k^frS'rV'J/i^x';/ K*-h'J7 

V. 

[iisRS 1 9 ] %mm 9 6^6 1 7 (^^,^■r■nA^ i jsicIb 

moi^y'Piyx^y Vim^-y Ki. 

K-rv-J^v^x-y KiBiS'N-y KA^S-l'V^'^Rtai^-a-S/j: 

V^v^x'y hlBiS^^o 

[If 2 0 ] 9 A^e 1 7 1 lilClB 

tt©-1'V^7-:^i.y hIBSg'X'y Ki:, 
M'fV-J'v^i-y KI3^/\-y KA^ettJli^^lfc-f 
ltSf3i§!j«#5«2S-r«i3iiJgi*:aSSI^gt^»-rSf 
V^v-i-y KiBiSS^o 
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m^m 1 ] m^m i s s/ci* i e ictEmcD^yy 
'ry'j7i;'i7h5BSgao 

in^m23] BulBIBgjiWcWUTBufBf 
hlBSi^'y K^^Bi*-tt&6'«6. huIB^'TV^' 

in^rR2 4] BtlB-r V'J' v'x y hiss's KA^6 Y 
V'?*ttEti?€%*^6iufB+-\' 'J 7>>'«^S?^5lil^t 

ItlBiKO-f hiB^Htlo 
V^7^i!tai*-a:S6''6BUBB+A' U •> v^«S2*-a:5ilifP 

s^cs^k^■^^«J:^^c^ifi8^^^^Tl^«il5RS2 4i::iBiii 

m^m2 6] mE^^mm^mmm'^^TOm 
%mi^(D-<y'pVx'y h/X;^^ctJ^,^T[Sl^it^§J;^ 
^c^I^i!6^nTt^5ii?RIi2 5tciBttcDi'><7>/i7 

[fl^Rli 2 7 ] tuiBSfg«i^?*'im 1 (DIEKi^ftT-lg 
S)5-tl%MfBl'V'>v'"x-;/ h/XVUiis BulB^^lft«? 
A-im 2 (^igi!i^#7-|g»?n«MIB-1' V'i^v^x h /X 

^ b t ft^ssitiBs^ ^aTL^5il5Ra 2 5 iciBtto-f y 

=Jx-j HBSISBo 

[Bl?l?]S 2 8 ] BuiB^Hfam^roigii^ftA^MfB^'r 

V'J'i^'x'y \'JX)\;mx.=yy¥Ut.ts.-^ii=>\zmLlE^ 

x\.--^n'm(2s\z%im<r>'<y^Vxy hiB^ilSo 

[H5R«2 9] M5R^ 1 7 XZWm^yp'Jx -y HB 
ii^-y WifttTSr+l, K-rv-J^v'i-y MB^/s-y KtDM 
IB^iSO-r >• X -y h / X/KDiS5iJ^lRltcW LTSSS 

a%:^lRl^ca^i^g^tli.+■v u -y 

•\' >J -y i>~(73a«^S:^iRHcj-t LTii3S-r §:&i«g(cbu 
iBiB§i^^!|s^«j^f ^iB^Jg«Hi#S<t: ^^-r « -r V 

^7i/x-y hlBli^Po 

[li^RJi3 01 BulB^-r I -y h/X/Ucfcnt5 
Mf3S?gf^«? ©Igift^ft6'<8ijl3+ U -y v*©^a:&[Rl 
It J: oT^{b?ti;5 J: a ^^1ifi)6^tlT0^;5H5R^2 9 



i3i8a)-fV^v*x-y hiBii^Ko 
[H3?31 3 1 ] tuiB^-r i>x 7 h / XVUcfcttS 
sul3S5Sfft^?t7)IBi!i^#A^Hiji3+-\' 'J -y >>'0^*i^)t 

3 o(tf3tKO'r>'>i;i-> vvm^w. 

mm^ 3 2 ] Bui3§f V X 'y h / xvncfeit^ 

tu l3#§€^«^^OSgi!j^ft6^Hr[i3§'r y <7i>xy[-/ X 
;b©iy:tti P <!: BylBi3^J«^*<!: OF^Pltc cfc o Tir e icSfb 
^tl«,fc-5tC«fig**lTt^5ai5R«3 0$/-ctt3 1 tClB 

aro-rv^'v^i-y hiB^gHo 

[gff^]13 3] gyi5$$S;»ll!E?(DISK)^f!|=%. ijf3$ 

V'fs^x -y h/xyi/jb^Sttaj^ns-rv^jiSwijfBSB 

gi«#lc3*-r5«3»ll«)t=&lRl±?ti:5fc46lcS<k?-B:S 
C<!:!b^T*«J:dlc«lfie?nTl^.5!f3?«2 1 3 2 
^tCfBttO-r x'y hiB^^Bo 

[fliKJi 3 4 ] nmm i A^e s i jhcibk 

(r>mLC0-(y<79 x 'y h / X/U*i^-^(D If-y 

fsttetis HuiB#RttbPA^e-r>'>5iy:tbLTiBg(®i* 
ita^^iBJsr^cfc^tc^MJn/c'r v-j'v'x -y kib^ 

^•y Kfi«jS«*tis K-rV'^i^i-y hlB^^-y KcDbuSB 

aisaj-r V'j'v'x >y ny xVK^B3^j:^iRitcsttLTissii 
m^wmmm^mt.^Mt^^y'^'jxy mb® 

S^:SB5§3§/X/U5iJ0S'rv^'-V^i'y h/X;l/!!)^6i>t 

?-tt^J:-5tc*i/S5-n. ?6tCHul3i35iJ:^[R)(cM-r5M 
13^/ XVl/?iJIl±oesrti=&aiE-r ^ /cfetcMlB^'T 
V'J'-^'x-y h/X/U*^6(^'fV'5'CC>Rtaj:&lR)=&S1b?-y: 
^Ctft^T^^J:-? Ic^M? nT 'T > x >y MB 

[||?}?li3 5] fulB^-fV'J'i^x-y h/XVK^RttUP 

wtf^'b^ii^^trHi^ mvmm.(r)'(y'^Vx -y h / X/U 

fl?R« 3 4 IcIBIgWf v>-x -y hfBiiSISo 
[S5R« 3 6 ] fl5R3S 1 8 ©^,^■rnA^ 1 ^icfBK 
©ftScO-rv^v^x-y h/X/l/*^-^oe>y^T'iI«8:|j? 

^ciB5lJ^tlT^5aiS(7)/x;^?J6^su^^c¥^TS«l^^: 

^lt6+i^ HulBSttttiPA^e-O'^^RtaiLTfBSiJitt 

\tm'm%mt^ j; •? tc^ifiK^ ^i/c-r v x -y h ess 

■^•y Kft'^JSa^ti^ K-f V I -y hl3SS'N>y KcDMlB 
mWi<0^ > ■5' v- X -y h / X; l/OiB5iJ:^lRl icj^t UT BSMil 

2S-r5iBlij«i*iiSI#Si:«=&-rS'f>-?v'i'y HBJi 
S&«MfBS/X;l/5iJ©#'r>-^v''x-y hyX;bfr6id: 
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Pi©MM^*f iE-r 5fc46lCHij|3«-'r i •> h ^ X;b 
3b^ 6 oi- > <7)Rtai:^iR)?S^b* -tt 5 c 6^7$ « J; 3 

cDiB5iJ:^|pl <!: BS¥?T <h S % cfc 3 It^ifie? +iT ^If JRH 
3 6tCiBtg0'r><7v'x-)/ hlBfiSMo 

3 8 ] if ma 1 6^ e 8 (Dt>-rn*^ i sicibik 

(ciB5iJ*tiTS5«ao/X;l/5iJ*i«Su^lESF'f7SWl:: 

ftlSf^-rv-i'v^x -y hy X;b«DiB5iJ:&[RilcSttLTBSMii 
^:^[Rl^^:a^a^*^+l«++ 'J -y i^-t. U -y 
S1fi^^:&fR) ICS* L Til35-r IC HuiBlB®iS*t:^« 
JM-r5IBtiji«iS#e<!:^^-r5'r V-^-^'x -y hlB® 

M?3:5Hui3§/xvi/5y£D#'i'>':7i/i 7 h/xvi/frett 

?iJ:SJ:3tc«fi2?^a. ?6l;:s5IBiB^j«WctB^?ti 
S'^^iKliOfejiJglCFSUTBliSBS-f -y h/X 

^l/ft^SO-r v^Wtttli^iRi^^fb* -lis c « J: 
3WMTrtlTt^«'rv?v'x-y hlBii^fio 
[WsRii 3 9 } HilcJS 1 8 <D^,^t^f^ 1 ^IcfBIg 
<7)^gl!S<7)'r > -i? v' X -y h / X;l/*^-^0 -y ^T'a*l« 

iciB5ij snT ^ calico / x;^5lJ6m^^^!:¥^T^1^»^c 

ta^:^5^^, H5IB§ttl±iPA^ei'>'?:&tttfiLTfB8i!ii» 
tcil^^lBSi-r5cfc-5t!:«fi£*ti/-c^>'?yx 7 hlEfi 
^•y K*^}fK?*i. K-rv^i^x'^ hlBSi^-y K<DfuiB 
^UfCD'TV'?-:/-! 7 h/XVl/CDiB5iJ7^l^lC*tLTBSSii 
^:^lRHca«^a?n5++ -y U -y v^W 

a«^a:&lRlt!:St LTES5-r5*iRll!:MfBiBji«f*:««S 

jii-r5fBiiji<*MSiS#Si:^*-r5'r>^7-:;x-y hSBti 
BuiB^/ x;u5ij6^6i:istss«fe©'r ft'^Rtaj* 

tl. BufB#/X;U5ijOS-l'>'?v'x'y h/X/U*^6Rtaj 

-r V «Suf BiBfiJgft;©!^ ceaicMteT^s* 

5 J: 3 ic^IfiE? ti> ^ e lcMff3!B^iS5^*lclB^? ti?. 
iHg<Dfetc);£; DTbuIB^I' V ^ i/i -y h / X/Ufr 6 
> -?(DP±ili:^iPi^S<b? 5 c <!: ct 3 icm 

[000 1] 

-rv-^v^x-y h/X;k 1'>-5'v*"x'y HB^'N'y H\ 'T 
>-?v>x-y h's-y K*- hU-yv'JJ.fclf'rV'J^v'x-y h 

iB^ggicM-r^o 



[0002] 

^^t«^■t^•TilMM^^T3'r>•?5>x y HEmijmt. 
*5-iHlil3ii*i^J±S^W§aT-$oTs W^m 

[0 0 0 3] Z.<omii-fy<7'Jj:'y hlB^^S^ffll^S 

*i*-«/-c46optaiPi:, coRtaiPicjiii-rs-fv^'Sit 

4^-3«t#l8i:€#-rSfB®'\'y KA^tlTlSnSo 
[0004] 

[3gBM)»;*Lct:3<!:-rSiSM] L*^L^6^6s 

[0 0 0 5] $/-c. ±iB©J;3SfBS'\'y FTii, /X 

T'ttSS, L6^U 1t^<D/X;^6^»$^J'J^^<S5 
<!:. ^■<D/X/U'\(D-<V'?«*g6^-5S<^T6^^<&5ll 

axh!b'«±^-r5Ci:t.»5o c:o/i:i6, li¥«g« 

[0 0 0 6] ^(7)/ci6. )»^i)I*^J±g^6<Jffi^,^^il^?lJ<D/ 
xvi/5'j^sitT. i^^t LT^i^mms^ma^t^ z. t 

lllci3HL7. ^/X/l/^iJSlcltttflS^boTLttV 

[0 0 0 7] $fc, IBil!«<*iSJ2l73[RltC/Xyl/^M'<. 

^-o«i5M:^[Ri ic jtf L T (5 rfTf 5 :&iRiT-^ 5 EPBiJ:^rpi 
lc/X;l/^^Sj*lt (X+^v) s IB^jift^p/T^ftS) 
*^ Lfc^St>V X;U^^«i? iJ:;^ C i: ^Si y Ji Ut3 d 

If. iB^<i«i^5^y t°-y5^=&§B^^-y K(7)lf-y^(D* 
5^^lc^^SLT7.+ V V^^t3 iI<!:lCci: ^ . )Sii;S^± 
lfS^;£tS§*\ «H5y#ia(7)3Xh6^±Jb^5. ffiJM 

[0 0 0 8] i3^<g»<Dll8J^7&[Rl<!:IB®'S'y K 
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[0 0 0 9] sfcs iBii!«f*<omiIg<i:iHii'\'y K«D 

(7)*is>t5i)t»tc J; ^ T -I- > mm^imt'^tti^ t ^,^ 
^p^Htfsofco ^fc. ±.m(o^=iK. immwtim 

SiteSma t ^ T L $ 5 <!: e Pp^St) $ ^ fco 
[0 0 10] ^fc. i3ii{«<*<!:iBlgA'y K,!:«DF^I1*^ 

^(ct, tBiSJ«^*<!:iBSS^-y Ki:0*IS5t5$)tlJ:ct:y. ^ 
(* y 'T V jScoSSIfflStt^iJ i. i: 5 PpI^*^ 

cDffl3^f^i!i:^fpl ^StScJ^fpl $ L fc <!: ^ (D«3iffiaf ■ 

t -3 T L S 3 i: a Fp^M t £ ^ ft, 
[0 0 1 1 ] Sft, «iS5ycO/X;U5iJ^W-r5IB^'\'y 

[0 0 12] Mmmw(omm'?'=^^'j'v'mm 

mit cfc ^; ?«S -r 5 ji»A''fBii'\ 7 Ktce^^ C <!: tcj; 

fBeis<iAWic;fifi-5. mimz rtej ^^^Ui. 

#cDM^tf^4^^i:l^^/cFp^Mt£o/co ittlc. ±m 

tv*^^^ ^ fc46^ Mile tr 6 jb'^T*' 6 < m^ti 1 
oFpm'««ofc„ 

[0 0 13] ±mLT ^tcrsm^m^ntcisbicim^ 



[0 0 14] ^/X/UA^ecD-fV-^tt 
diT^ 5$yffll-r S C <!: tc J: *J X/K7)-< V ttl±i#14 

Z>'fV'57->'i7 hlB®iSB«Ji<tt-rSC<!:^a Will- 
So 

[00 15] 

T. miiBS5§^m?*^HulBI^ttb□(7)*'i:^^^atr®^c^ 
[0 0 16] ±IB(OJ:3tC^gfi2?tl/'c*5|B^<7)'fV-?v' 

v'l-y h/X/UO'rv<7ttaj!|$tttcHf6-P*«'«Sli^ 

T-tx S'Tv^'s^'i-y h/x;ncfcit«'rv^ttai;^iRi 

[0 0 17] mi^^mm^bK MIBElcJ^L 

^♦gfi)6^L.TtJ;t\ $siHi. *?|B^O'r 7 
vyxMt. 'rv'?^Rtaj-r5/c46©iiaiPt. i^Rta 

Ptcaii-rs-rv-fSfJKts !^-i'V'?«{c«t*&J^afc 

'<y<7\zfi,'i^^^^iE^tim.mmm^f^Mti'( 

V-J'v'i-y h/Xyl/TSoT, BufB»fBl^?fi«'J^S<<!: 
t3^Ji(±«^6tls B5f3#^taig?tfBUsBttajP<D+ 

V ttaj:&!R)0 2 ;ic?t6<iic^3^ iRi ic?^ 3 c <!: pi 

[0 0 18] $/c. HuiBmjS<D)SmtC#oTBUlBR±ajP 
A^eO'^^Rtai-rS^tC. BufB«5S«BP±t±iP*^5 

[0 0 19] ^fc. sufBP±ajP6^BuE§5giHl?(7)«S 

SC^tiBufBP±ajP*^BuiBSfgf^»?0«®lcS^LT»&S 
B t SS cfc a iciBS* tiTl^S^figi L T t, J: l\ 

[0 0 2 0] arstc. aKii<bit#-3T'r>^©ttai^ 
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[0 0 2 1 ] *etC(i. mWimUXi^i^^ZtlZ^oT 

igsi^ft^s^b? -tt s c i: tc cfe y mtE^tm^^m-^cD 
t\ 

[0 0 2 2] 3|s:58WO'l'><7-:;x';/ hlBS'S-y K 
SBRtajPi^S-r V-^^RtUJ LTiB«j«m!:il«i«l3Sf 

[0 0 2 3] *eic, a3ScDHij83'r>-:7v'i-y h/x;u 

[0 0 2 4] £?.L^^i. ^iWmm^yjVzL^'jv^x 

;l/5ij!b"<iSit5n> BufB#yXyb5iJ6\ l:l-H^:^^TS«8l 
T\ A^oi:i>ici?if jg-r^HuiBy xyu5iji^±6^H5ie§'r > 

^7 1 7 I- / X/UPI±cD 1::° 7 f^(7)¥5J(0^i/cWS5iB^iK 

(D'T v>-i h / xvi/©SB5iJ:&iR)ic*ai:i<:i'n/!:tt!8 

[0 0 2 5] *61C. HuSB&'TV^'i^xy h/X;l/OB5 
fB§56fSHg?S. ^TIll«l0^fe<it=TIB»-r S C <!: A-ST'* 
^i.r>ts.mm>. SSlSiMSBS-rv^'i^x-J'h/X/l/ 

34tz L fc^#7-!IE«)-r 5 C 5 <}: a ^«fiK<!: LT 

[0026] t£i{C{t. suieS-l' > y I h / XlUff) 

h / XMz)3i^Tii^Tmm<D^i<^-<::mmt^ ztt'^T 

[0 0 2 7] BulBS-I'V'J'S^X'y h/XVKDtttil 

-ry^'Jji'y \-/Xiv<Dmmmt^y<^t±\ii 

[0 0 2 8] *6lC. MIBS-fV^'v^xy h/Xyl/ft\ 
Hu!B!3^^ii*OlulB§P±ttiPtC)!tH6i-r5ffi|g6^6BufBa3 
^iJT^lRJtCBulB^l'V'J' v'x 7 \-/XlVm±(D\dy9<D 1 

/ 4 cDiii/cit-rn/cteBiC'r V ^ c i: 6^7 

[0 0 2 9] S/c. HUlB#'r>'>v>x7 h/X;KDtttti 

□cD■^'/i:^^i^^t^®*\ mtmwL(r)'<y'p'Jx'v h/x 
; KDiB5iJ73 i: BS¥^T .!: ^ § J; a tc^fig-r 5 c t tc cfc 
y . ^ v<7 h / X;KDi35iJ:?^iRiiC)^ ltSKSj? 
iRitc^ V'?P±tij:&iRj©$ij?Bi^ff a j: ift^pTtEi^So 

[0 0 3 0] ^JgR^O-r V-?i>x 7 h*- h U yv-tts 
±iB*^W<Df >'9v»i-y hlB^'\-y K<!:. m-(y'?'J 
x-y hlB^'X-y Klt^ttJ&JtiS'TV'J'^SJfrS'rV'J' 



[00 3 1] W^O'TV'J^v'x-y hs3^^S». ±iB 
*5gBfl©'rV'?v'x'y hfBSIi^7 Kt. K-TV'^v'x'y 

[0 0 3 2] $/c> *5l^<D-1'>-?v'x7 MBIigS 
^i^i-y hlBS'N'y K6^6ttaizrft/i:'ry^7^SttSiB 

[0 0 3 3] *|gB^0-1'V'j7S;x'y hiB^SS 
«> ijSB«:aiPO«t"i>«l€^triSA\ SuSBaHSW-rv-? 
v-i -y h y X;K7)iS5iJ:^FR! ttW L TBSSE i: § <fe 3 
«^i!6*nTl^i.±S3*fgB^(7)'rv^i>x'y hlB^'N-y K 
mmtt^. K-fV^^i/x'y hfBS'\-y KOHijiBftlifO 
-rv-^v'x -y l-/XyU©6H5iJ:^^ti:«LTBSM«&:^lR) 
tcaa^Strn^t -V U -y + U -y i>Offi«^ 

g:^ fRi tcS^ L T iiSSr ^ :^ fR] ic MI3IBS|{i#=&iJiM-r 5 
fB^!«<*«ill#St^^-r^. 

[0 0 3 4] *61C. Bui3i3SSi«mc3>tLT|iifB-l'V-? 
-yx7 hlBjiA-y K^i^±*-t^/j:«<g7\ buIB^'TV-? 
-V'x-y hyX;K7)ttltJP!b^6-fV^&1i»<D7&lRHC(gI^ 

[0 0 3 5] SSUis fiSBSBiiJiWcS^LTBulB'fV 
^'v'l-y hlBSi's-y V'^^m^Tii^'o. fUBS-TV-? 
v^x-y h/X;K7)ia:aiP*^6'fV->S1iiS<^;&lR]tc11lRl 

[0 0 3 6] Iul3'r>^->x-y HBSi'\-y K 

A^e-I- V->^P±aj?-|J:^*^6Bul3^+ 'J -y-^-^^S^It 

tBI3Si^^*tcilf|!^IBS|-r^ cfc 3 lc«fi!6?nTl^Tt,cfc 

[0037] ?6(C. HUlB^'l'V^'v'x-y h/X;UA^6 
O'TV^RtfflSlRlSs MI3'r>'i7S>i>y MB^'N'y K*^ 
6'rv^«ttaj*-a:S6^6SuIB+-V'U -y v^S^**-lt5 

[0 0 3 8] *5ici4. ms.'^^wmi-oiwsiimi^^ 
TnmimLai-cy'pVzL v h/x/ncfci^Ti^tiis 

5 J: 3 tclifig^tlTL^T*, ct:o\ 
[0 0 3 9] SSl^l*. HuiBS?^^*?*^^ 1 CD-ra* 
ftTlgK^n^HuiB^V^i^x'y h/XVbi:. Mt3§5e 
fi^^^*^^ 2 cD,|gi!i^ftflgK? nSHulB-r V-? v'x 7 

[0 0 4 0] %^\^\t. mm:^^M^o'mi%.\^m\ 

iB^-f V 5; X -y h / XV l/Stc 7 V •J^i. i: ^ S ct 3 tc^g 

[0 04 1] Sfc. W^tTJ-rv^i^x-y hlB^Sl 
ti. SuIBl^t^^iP0*'i:^*l^^trE3b'«. buIB^IBcO'I'V-? 
v'x -y h / X/KDi39iJ*[Rl <t:PiS¥'fTi: &5 J: 3 iciifiU* 
+iTl^«±f3*^B^O'rV'?S>x-y hlB^'N-y K6'«lf« 
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v> X 7 h y XVl/(DiB5iJ:^lRllcJ«t LTBSSii^?^[RHca^ 
^S* ^ i; V U y v>~«)i±«^«:&iRi 

[0 0 4 2] MiB^-O-^i^i-v h/X;HC33 

[0 0 4 3] *eictt, MIB^'TV'J^v'i'y h/X^UC 

[0 0 4 4] ?6tC. Mf3§'r>'?i>i'> h/X/Ucfc 
lt5HuiB§l«|aig?<DigI(il^ff*^'MfB1&'r V-^v^x h 
/ XVUcDtttliP i: M!BiB^^#<!: cDP^Htc J: o e 

[0 0 4 5] t/cs SuH3§5^lft^?OIE»l^#5^ fulB 
^'T > v-' I -y h / XV U b Rtai ? tl^ -< > Hu IB 

5 c i 5 ct -5 ic^ifiS* nru^Tt* J:i\ 

[0 0 4 6] Sft, *IIRSO'fV^'yx-;/ hlBiiga 
-^(7)tf-J/^Titl|gttlcB3$iJ?tlT*5«»©/X;U5iJ 

6^Sl,^^^:^F^TS1*^8^!:|g^t6n. fiufBSttUiPft^s-i'v 

^^Rtffi LTIB^jg^tciHli^fBg-rs J: 

fc-rv^vJi-y hiBii^'y KA^jf«?n> K'rv<7>;x 

■y MBSI'N7 K0l9fBai[i[CD'f>'?v-x7 h/XVKDiB 

^-(y^'Ju'v hlBSiS^ST-S^T. S^?.BUIB^/X 
)W\(D^^ y <7i^x'y\~/ X/U*^6 tttii* -r > ^ 

[0 0 4 7] *61C. BSIBSl'V^v^xy h/XyUOtt 
tiJPO*'^*^^$trS)t)\ B5IB^i»0'r>'f v-x-y 
XV KDiB5iJ:^iRi tcS^t L TBSSit <i: ^ ^ J; 3 WifigJtiT 

[0 0 4 8] ^tc. :^mm(D^y<'i/xy[-tmmm 

I*. ±iB*5S0^(7)ttiiJco^>'?-:>x'y h/XVU*^-^CD 
ic^^^^ttllciSttSn. MiB§P±ttiP*^6'r>':7^Rt 

aj LTiBiijiStttciHi^fBii-rsj; 3 ic^ia* *Tfc-<> 
':7v>-i.y hiBii^'y Kjb'<}figTrns K-rv^-^x^ hiB 

$g^'y KOtuiB^tl^fD'f V-J'i^x-y h/X;U©iBfiJ^lRl 
lc3stLTBSSBS:&lRHi:a«^S?tiS+-\' 'J -y-^,!:. 



fB!B^«S#^«jXr 5IBSiigft«5M#S<!: ^ < V 
-^v'X'y hlBiigST-S^T. E^SIuIB^/X/U^iJO 
S-rv^v'-x-y h/X;K)^6tttii*n5'rV'57:&BuiBIB 

? e MIB^Z XVU^y |ll±OF^Il©mM^ffiIE-r * fc46 
tctulBS-r V X 'y h / X;b6^ 6 O'T V •J^ (ORtaj:^[Rl 
^mti^^ Z. t A^T'* 5 cl: 3 tc+MirtiTL^^o 
[0 0 4 9] J6tC. S5iB#-1'>'?v'x-y h/X/UcDtt 
tUP©*/&«IS§triS6\ S5fB«»<0'rV'j7i^i-y 
X;^Oi39lJ*lRl<!:l«¥^7<!:%5J:3^^:«^K^*lTt^T^, 

[0 0 5 0] t/j:> *f8WW'rv^v'i>y HB^JIil 
(*x ±i3*^W©^SSf©'r>^>>'i>y h/XyU*'«-^<7) 
fcf -y ^7-EiSSttlci39'J* tiT^^SIiro/ X;^flJ*^l:l,^ 
lc¥'<TS«ftHcStt 6 Hu!3§P±tii P*^ 6 -r V ^ ^P± 
tti LTIBiiii^*tCimii*IBS|-r^ J: 3 icffifiES+ifc-l- V 
^'v'l'y Him^-y KtiWJti. K-i'V'57v'x «y hlB 

^'s-y mmi^m(o-(y<7'jxy [-/xi\y(omm\Pi 

tc5*LTBSSiS^J^lR)tca«jta?ns+v 'J -y v'-i:, 

SB83@iSSf4s:%jllSil|-r^SB@iif««Sill#@^$«-r«<V 
^-y'l-y hS30ig«T»-3T. SS5fiOS3^/X;U5iJ<0 

v^i v h/x;i/6^6Rtaj?n5'r v^'^hubbib 

UtiiStcMfeTWII* J: 3 icfllfig* ti, 
? 6 lCt5SBSBSiji1*lcgB«**i5'^^li#<De;I^lC);S 
UTiulBS-l' ><7 yx -y h y X/K)^5 CD'T V ^ OttHiTD 

[005 1] $fcs *f|B^©-f V-^-^-x 'y hlB^SS 
±iB*?g0^<7)^iJ(7)-l'V?v*i-y h/X;U)b':-:tO 

fc°'y ^T-mmcmmnTrs^mmcoy Xjmtm^^ 

iz^jt^Vimim^fSn. HufB§P±tii p*^6 -r > ^ ^p± 

m Lxtmmmmmmdmt^j^'? izmm^^ntc^ y 

"P'Jx-y y-tm^-y K*^}ftg*n. K-rv-^-^x-y hlB 
ti'N'y F(DMIB«llS©'r>'j7 5>i-y h/XVI/0i35iJ:&fRl 
l::3<fLTP«SiIS3^lRllcffia^S*n«+^ 'J -y v^i:. 

tAismm^mmt^mimmM^mt^mt^^y 

<7'Jx-y HiBSigaT'SoTx B^i3§/X;^5lJ!b^6St^ 
l::S&«6<^'r>'576^i!±tjtiJtis Mf3#/X/U5iJ<D§'r 
> >>■ X -y h / X/l/*^ 6 ? +15 -f > ^ BulBIB^i® 

(CB5f3fBSiJif*lc|Bti?n«'^?ilfi(7)felc/^;UTHuiB 
S'fV'^v'i-y h/X/l/6^60'rv^'Ol!ttii3^lRlS3E{b 
* C <h)b^7*« J: 3lc«lfi£*nTL^5o 
[0 0 5 2] 

[0 0 5 3] m^\,t. :^mm\m^^y'7'yxyHm 
^'y)f<K)-mmmm^mmvtb'). wmu) it^<o 
mm ib) \tmm (a) izmLtcA-Amitis 
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nmmms mm ic) [mm (a) izfnLtcB-Bm 

[0 0 5 4] mMzmti:olz. :^^mWM<D^y<7i/ 
V■?3iEl83S^=g^t6n/^:Rtt^JP t ©SSKTWifilCtts 

naip t tmtt±\iiSim^t?>mLomm^ dn- 

^i) HI, H2, H3, H4*'«gBa**lTl''*, CtlS 
(O'TV^'j^iJKS. ?gf^SS?T'»5t-^fJ5J:0=ii±aiPt 

[0 0 5 5] b-^HI, H2«. tttiiP t iD*'M^ 
B - B $gtc33l^T -T V "? 9" X 'V h / X; b^t7)»fr 5 

So t— JiHB, H4«s l^tttjPtcD*'i:^i®^$ 
[0 0 5 6] ??^4l*^'>'i'-^K^«lfig-r5llS4' 

Bij3iottaip««-r53ijK«fi£gi5tt ux)m ^w. 

[0 0 5 7] §RtmPtti8 4. 7/Ljm<7)tf'y^T'EI/T^ 

Y^iRiitMA,-pB3a*nT33t). ^/xm\2^. 22 

y •^mP 2 ^«A,7- 8 4. 7 / 2 M m/-cl«35'J* 

'N-y Ktix Hl/T^X, Y:&iRi±ttc> 8 4. 7/jm(0ii*t:° 
[0 0 5 8] ZZT\ :i^nmWM(D-(y'7'Jx'v\-tm 

[0 0 5 9] 112 (a) Kmmmmn'\t. -rv^tt 

*&P2 (EllM 6^6^«*&?n/c-1'>-5'*\ -fV^S^l 

K3tej;a-'R±fcbPtic»/i:*nTi^5o «:fc\ cot* 
RtaiPtT'tt. -fyyoimmtuc^v-fy^pii^mn 

[0 0 6 0] C(D^mTiZ—iiH^^m^^lltiC^ 

V. t-'$'mmm<(0'<y^icm:i:^i\/=if-immL. 

'<y<7 lC*il#W^ 4 , 7 2 3, 1 29 ^^iNilfflciBIg 

(IW1I2I (b) #B5) „ 

[0 0 6 1] MjS*WLT^<7)tt«Jb^iiJ)P-r5Ci:tC 

^>-?6^ffL(7)tt6n (Ilia (c) mm) > tttB 
□ t*^ei'>^-;iStfi±tt;*ti5 (1111 (o) „ c 

^5atti^mi:ajiLTRttiJPt*^6P±^tiJ*n 
S dlEl (e) #BB) „ 

[0 0 6 2] CCD^. t— SfH©SSia^±465c:<!:lCcfc 

MjattMSLv 'r>-?ttiisgp2*^6<D'r>-5'mic 

<J:y»t/'r>'i73iEi^3F«glc<>-?6Wc*ti (PH 



(f) mm) . vjmwzm^ mm (g) mm) „ 

[0 0 6 3] ^Sb\ ±fB7ti. tttliP t (^r^^PSPOPSS 

[0 0 6 4] ;:5clc. ^HffiffJftKD-f'V'^i^x hlBli^ 
K<D'r>'?tttlJil)me•r)L^Ts E13S5cJ:0=l2!4*#P,g 

[0 0 6 5] i2i3«. :^nmmoi-<y<?'Jii-j hb^ 

'N-y K6^6©'rv^'Rtaj»f^«x m^ (b) lOTTLfcBr 

[0 0 6 6] 13 3 (a) \t^y^^^mf¥mmm^ 
TTsU 'r>'?3i{K3j5j:i>"RtfcbPtn:'rv-?*Wc*n 

Tt^So Cc:T\ l21/T^:&tJcot:-^H 1 c^3;^^^ii*1+ 
^i:. «Hli50k-^Hi±:^0asic. 'h?^^=a 
A^fg^-rS (IS1I21 (b) , 

[oo67\ n.'^^mm-^t mm ic) , (d) # 
KS) s 'fV'j'tiffLrottetiTttthPtijic^a-rSo 

TL> < fc46s -r > ^' lcttEln^±3Sri^^ctt 7-^: < m7imi5 

[0 0 6 8] setcaiTSftWtstx MjatRtaiPA^ 

6Rt*l±i**ls M5a6'«^«*lcaii?ti5 (Hia (e) 

m\tlE^^. fR^'^nfc'TV'^jBl*. PitiiPt® 

eiCRtaP t *^6SitiTIBiij®»'vi:lRlA^5 
t\ ■iy^(DmmtilzJt:V-(y<7mtt±iiiDti:im 

-(y<7m^^m^m<timt. -fy^jWi^stte 

:&[R)'^freA.T'^T<^:i ii©J:^lcLT, -fv^' 

[0 0 6 9] -iSit^rStmtsts t-^H1(038il6^ 

i?±*tis ^JSttMsa-rso 'r>-?«i$&p26^60'Cv 
^imit^imtf-fy<7^^3is^zf\^m t it^v-? 
6Wc*n (PEi (f) mm) . mmmzm^ mm 

(g) #PB) o 

[0 0 7 0] |114tis :i^mmmm(0 -fy<7 'J x-vHEWi 
'N'y F*^eo-1'V'5'ttttH(l^'F^> mi (c) icS^LfcKlT 

[007 1] RttbPtlcW-rS^t:— ?H3, H4(75E 
Mtit-^HI, H2tSS5A\ I2|2i:|l«ltt— ? 

[0 0 7 2] ±fa<^i)i0.^7iis mmmmizt^tcist) 

IC. ttaiPtW*/5*«A.73*|pl-rS20©l::— Sion- 
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'm^m^mLrct\ mmat. 20(7)t:— Jf*20<!: 

0$^^OfS©SS7-58S T 5 -f V ■J^ a:tll:&[RliDlf6 o 

[0 0 7 3] ±lBIKB^l*lKP^5WC-r*fc46 
IC, X*|R]lc:-l'V^7;&RtajLfcli^t, Y^lRllC'TV'? 

4-pODl:— 1, H2, H3, H 4 S'T'^T^SISl* 

[0 0 7 4] ±IBro*!jSJ^IgT'tt> X, YSlRl* 

/cA\ X75-lRl$fcl*Y:^(Rl<D 1 :)^[pl<D3,'CD*iJffllf£tt^a 
WiiLT^ X75-[£G$fdiY:&lRllC>{}oTi3S3-*lfc:2 0 
a)ti-^^Jt-ojfMi:LTt.cfcl^ (E14, l]5#?,a) <> 
[0 0 7 5] ^tc. ±lBIISEmSlTl*. ■<y<^oi:^l5\H 

t— Si«jfOt,(7)S5^L/i:*\ '>S<tt,3-PJ.X±a)t 

mtiZtt^T'^^ (il6~ig9#!!B) o Rtai 
□ t tCjjftSSt-^ HCDEaffiS'¥>> /X/UOBB?']?^ 

[0 0 7 6] ?61C, ^J^«''r>^'<M^73[p!^03iJSfC 

Ell 4~I111 6lOT^-rcfc3lCi^(i6{io/-dfiStcfc-'S'^ 
[0 0 7 7] Sfc. ±fBtCl*, P±tiiPt*^6P±til^*X/c 

< > jiSA'^id: tb p t (D jiiaSBft^ 6 ^mt ?>z.t^vimL 
tct}\ Rttijp t ijipimm^T'&?>m'^itit^y<7^<o^ 

fc46ic. Rtajp t ojB^ig 1 yicS^xTJcdicft^jt-pfg 

«<!:L. ttttJPtroftSI5C0T^lct-^%SBB*-t5^ 
jS<!:LTt.J:l\ dtilcJcU. •O^'JiSttRtaiP t 

[0 0 7 8] lai 81*. |111^lC^Lfc'rV'?v''x-y f- 
IB§i'\7 Kc0SffJ^J^5^-ri217$^Jv iwm (a) ti^<D 
lEEHs l^ia (b) tiPIEl (a) ^C,x^L/cC-C$g^!:33 
tt^KSHs (c) tiPEI (a) tC^LfcD-D^ 

[0 0 7 9] 12116^6111 7^#P.SLTiJi^L/i:'r>'J7 



h/XVl/^<l;S.fclBSS^';' K^cfel^Tt. ±fiiimm\,c 
1' , H2' ^EMLs ■?-tie<Dtl— S'OJglfta^SiW 

[0 0 8 0] Tjiis. Ell 8lC5^-rS?fJ15ij£D/X/Ui. 

la (a) ^c,^^-r«fc^^c^ RtaiPta)*'i>iiii^^a^ia/T^x 

3^lRll=¥tTftatCMUTiSS>tf(i;T'iB5„ •f•<^)fc46^ *S 

5z:<!:fi«T*«. $fc. 016^61111 7 «#!!SLTSIW 

Tll8¥^T*®^cti:t^JP t !b^iHB*nTl^5^'-<:rT$5 
6\ Ell 8lt5^-ri3^'\-y F{*. t-^^cD^EtcSttLT 
lfiS»ft'5:ffitCP±aiP)b'!B3a3'^lTt^5 'T rotOTS 

[008 1] ±iBlci«B^U/£'l'V'?v'i'> hiBIS 

^•y K*fflt^fc->-v h;^73IecDfB^gs^c^l^Tl^^0^■r 
5, 

[0 0 8 2] E119tt. m^m^cniLtc^y<^•JTy\' 

t^n<tmT'&V. (a) tt^-OTSEl, IHEI 
(b) Itmm (a) l::,T^L/c:F-FlSll::fcW-«WrHElT 

»So m20it. m^9 (a) tcs^LfclB^^y 

tf+-fr -y 'J<0 E - ESSlcfentSISrffiEIT'SSo 
[0 0 8 3] $-r. **SfiJK!!gOS3SSg«©ffifiKi:s * 

iB^ilil«ffli^^cii?SOil«fBStt{'^l!:otNTIJiW-r 

[0 0 8 4] ?5F-^5 Ol*l3^j«1*^.TvL. ^0±:&lCli 
2 OOsBm^y F 2 0 , 3 0 ^«Jfri. + -V U 7 'J 1 0 
6'«iBS?tlTL^5o ^fcs mnoklMz. Ell 9 (a) 
(ittaiP 1 6WTM^«<t:-5lcEI5^*nTt>^o 

[0 0 8 5] IB^'N-y K2 0ttA-hU'yv'^?'r7^<!:^ 

5« iBii'N'y K 2 0 cDRtajp t tiEi 1 m^^m ltbjb^ 

tlTl^i.o Sfc. IB^'N'y K3 0cO^iji(*iB^^7 K2 
Ot^-T&V. tm^s-y K3 0tC(ilB^^-y K2 Oi 

[0 0 8 6] tmiliW5 0^m^LT. ^^y-yv^'IO 
iBS3b^7-^5o iirot^s /X/U5IJ21, 22ti. st^ 
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tm^'V K2 Oi:l*f >'?fe*^M^i.i6^'S'> K3 06^ 

xijmmimEmmvMUjXii. i mmimm 
5 0 [cm^mmimt^^jt^. tmn^wwtmmm 

Rtaj*-«:§6'«6+-\'Uyv^1 0Sjtg*-B:5ill^^ts SB 
[0 0 8 7] MSELfcJc^lCs S/X/UO'fV^ 

jS#±(DiE L LMiMfe J; fR] 1' > A'^tttti ? nr c^ 

n«\ 02 1 (a) IC^fcfcdlC^ lB§ij^ft±tCfBt| K 
9tmi5mf±.'Y^t-mTl^^t. 1112 1 (b) [Z7nt^ 

*iRi6'«fiiie-rnTi^«i:, E12 1 (c) tcT^-r-t^tCs 

[0 0 8 8] L*^L^6'«6v miH^MSLTIKR^L/c: 
tiif#tt^^46P^T. ^cDfttt^ffiiELTiELtMaSte 

112 1 (a) lOTx-Tcfca^^ni^^il^^iBiST-^ 

[0 0 89] S'rv'^v'i'y h/X;K7)§b:— Si 

^^^:«lfi!6^tlTl,^TtJ:<. SSWiS-f V'i'v'i'y h 
/ X;l/»icaiz: Lfc*ftT'l|gil)-r 5 c 1 6'«T'* S J: a ic 

Lfc^ftT% *^0§/X;U$iJ=£<ifi8-r5§'r>'?i>x 

^ § cfc a (c«fi)6* nzi^T cfe l\ 
[0 0 9 0] Sfc. ±E(Dj:orj:^/Xl\y(D'fy<7P±ih 

diA^ifSLtV IB^SM^fttcli+^^S^aajIBtiii 



A^HSLIV tTc. mi?l3Sl7^Xh(0*S^^HT. JL- 

[009 1] Rtajj^i^^i* 

6o^)b'«^^l^6'«fc46^c^ai:t3^4^rl,^/c:^B«'^•y FT 
IE^tcB«iB©3f>«T*SJ:aic&5n:46. IB^^-y 

[0 0 9 2] ^3b\ ±i3lcm0^LfcJ;a^if3iifl)t«'5 

a^lBSi^-y F0)±^iE:^lR]lcf6LT<Rl[Hl/)^^a:^ti: 
5^:^:^!:J;^A iiiSIWlfT'^TO F'y h^ii«>§i: 1^-5 

*W«:3«fSi:ttS^Tt^St\ S/ts CO^aBs IBS 
IB®litP^A^#N!glcft>A^5i:LN-5i»;*flSft5„ * 

[009 3] *fc. 019 fc 2 0 ^mm Lxmrn 
L/c->t h;i':^Sa)li^fBSK<^icfcu^T> 25ij(7)/X 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To correct the ink ejection characteristics of 
each nozzle by arranging heat elements for generating a bubble in an ink 
supplied to an ink channel symmetrically to a plane including the center 
line of a delivery opening thereby controlling the ejecting direction of 
ink from respective nozzles. 

SOLUTION: In an ink jet recording head, an ink supply opening 2 is made 
in a silicon substrate 1 by anisotropic etching and ink is ejected, as 
an ink drop, from a delivery opening t through the ink supply opening 2 
and an ink channel 3. Substantially directly under the delivery opening 
t made in each ink channel 3, a plurality of heating elements (heaters) 
HI, H2, H3, H4 are arranged along with the delivery opening t and an ink 
jet nozzle is constituted of the ink channel 3, the heating elements or 
heaters, and the delivery opening t. The heaters HI, H2 are arranged 
symmetrically to a plane including the center line of the delivery 
opening t and cutting the ink jet nozzle along a line B-B. 
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CLAIMS 



[Claim (s)] 

[Claim 1] The ink jet nozzle which is an ink jet nozzle which has the 
ink passage which is open for free passage to the delivery and this 
delivery for carrying out the regurgitation of the ink, and two or more 
heater elements which make the ink supplied to this ink passage generate 
air bubbles, and is characterized by being arranged so that said each 
heater element may become symmetrical with a field mutually about the 
field containing the center line of said delivery. 
[Claim 2] said each heater element — said field — receiving — 
abbreviation — the ink jet nozzle according to claim 1 arranged so that 
it may become symmetrical with a field still more nearly mutually about 
other fields which are perpendicular fields and contain the center line 
of said delivery. 

[Claim 3] The ink jet nozzle arranged so that it may be the ink jet 
nozzle which has the ink passage which is open for free passage to the 
delivery and this delivery for carrying out the regurgitation of the ink, 
and two or more heater elements which make the ink supplied to this ink 
passage generate air bubbles, it may have said at least three or more 
heater elements and said each heater element may serve as regular 
intervals mutually at the circumference of the center line of said 



delivery. 

[Claim 4] An ink jet nozzle given in any 1 term of claims 1-3 
constituted so that said air bubbles may be discharged during the open 
air from said delivery in case the regurgitation of the ink is carried 
out from said delivery with growth of said air bubbles. 
[Claim 5] An ink jet nozzle given in any 1 term of claims 1-4 arranged 
so that said delivery may serve as abbreviation parallel to the front 
face of each of said heater element. 

[Claim 6] An ink jet nozzle given in any 1 term of claims 1-4 arranged 
so that said delivery may serve as an abbreviation perpendicular to the 
front face of each of said heater element. 
[Claim 7] An ink jet nozzle given in any 1 term of claims 1-6 
constituted so that said regurgitation property can be amended in the 
predetermined condition by changing the drive conditions of each of said 
heater element, when the regurgitation property of ink changes in 
connection with a temperature change. 

[Claim 8] An ink jet nozzle given in any 1 term of claims 1-7 
constituted so that said regurgitation property can be amended in the 
predetermined condition by changing the drive conditions of each of said 
heater element, when the regurgitation property of ink changes by adding 
vibration. 

[Claim 9] The ink jet recording head constituted so that any 1 terra of 
claims 1-8 might be equipped with the ink jet nozzle of a publication, 

ink might be breathed out from said delivery and an image might be 
recorded on a record medium. 

[Claim 10] The ink jet recording head according to claim 9 from which it 
has said two or more ink jet nozzles, and said two or more ink jet 
nozzles are arranged in the shape of a straight line in the fixed pitch. 
[Claim 11] The ink jet recording head according to claim 9 by which said 
nozzle trains which two or more nozzle trains from which it comes to 
arrange said two or more ink jet nozzles in the shape of a straight line 
in a fixed pitch are prepared, and said each nozzle train is in an 
parallel condition mutually, and adjoins mutually are arranged after 
only the width of face of the one half of the pitch of each of said ink 
jet nozzles has shifted in the array direction of two or more of said 
ink jet nozzles mutually. 

[Claim 12] The ink jet recording head according to claim 10 or 11 

constituted so that the whole of said each heater element of each of 
said ink jet nozzle can be driven on the same conditions. 
[Claim 13] The ink jet recording head according to claim 10 or 11 
constituted so that said each heater element of each of said ink jet 



nozzle can be driven on the conditions which became independent for said 
every ink jet nozzle. 

[Claim 14] The ink jet recording head according to claim 11 constituted 
so that all can be driven on the same conditions in said each ink jet 
nozzle which is the conditions which became independent for said every 
nozzle train about said each heater element of each of said ink jet 
nozzle, and constitutes said each nozzle train. 

[Claim 15] An ink jet recording head given in any 1 term of claims 10-14 
constituted so that the field containing the center line of the delivery 
of each of said ink jet nozzle may serve as an abbreviation 
perpendicular to the array direction of two or more of said ink jet 
nozzles. 

[Claim 16] The ink jet recording head according to claim 15 constituted 
so that said each ink jet nozzle can make ink adhere to the location 
where only one fourth of the width of face of the pitch of each of said 
ink jet nozzles shifted in said array direction from the location which 
counters said each delivery of said record medium. 

[Claim 17] An ink jet recording head given in any 1 term of claims 10-14 
constituted so that the field containing the center line of the delivery 
of said ink jet nozzle may serve as the array direction of two or more 
of said ink jet nozzles, and abbreviation parallel. 

[Claim 18] The ink jet cartridge which has an ink container holding the 
ink supplied to an ink jet recording head and this ink jet recording 
head given in any 1 term of claims 9-17. 

[Claim 19] The ink jet recording device which has a driving signal 
supply means to supply the driving signal for making any 1 term of 
claims 9-17 breathe out ink from the ink jet recording head and this ink 
jet recording head of a publication. 

[Claim 20] The ink jet recording device which has a record-medium 
conveyance means to convey the record medium which receives the ink 
breathed out by any 1 term of claims 9-17 from the ink jet recording 
head and this ink jet recording head of a publication. 
[Claim 21] an ink jet recording head according to claim 15 or 16 carries 
~ having ~ the array direction of two or more of said ink jet nozzles 
of this ink jet recording head ~ receiving — abbreviation — the ink 
jet recording device which has a record-medium conveyance means to 
convey said record medium in the direction which intersects 
perpendicularly in the perpendicular direction to the both-way scanning 
direction of the carriage by which a both-way scan is carried out, and 
this carriage. 

[Claim 22] The ink jet recording device according to claim 21 



constituted so that ink may be deflected in two or more directions and 
may be made to breathe out from the delivery of each of said ink jet 
nozzle in the condition of having made said ink jet recording head 
standing it still to said record medium. 

[Claim 23] The ink jet recording device according to claim 21 
constituted so that ink may be deflected in two or more directions and 
may be made to breathe out from the delivery of each of said ink jet 
nozzle, moving said ink jet recording head to said record medium. 
[Claim 24] The ink jet recording device according to claim 21 
constituted so that an image may be recorded on said record medium by 
repeating the actuation which makes said carriage scan, making ink 
breathe out from said ink jet recording head, and the actuation which 
only the specified quantity makes convey said record medium with said 
record-medium conveyance means, and performing it. 
[Claim 25] The ink jet recording device according to claim 24 which 
makes said carriage scan, making ink breathe out the ink discharge 
direction from said each ink jet nozzle from said ink jet recording head 
and which is constituted so that it may be made to change for every 
actuation. 

[Claim 26] The ink jet recording device according to claim 25 
constituted so that the drive conditions of each of said heater element 
may become the same in said two or more ink jet nozzles of all. 
[Claim 27] The ink jet recording device according to claim 25 with which 
said ink jet nozzle which said each heater element drives on the 1st 
drive condition, and said ink jet nozzle which said each heater element 
drives on the 2nd drive condition are arranged by turns. 
[Claim 28] The ink jet recording device according to claim 25 
constituted so that the drive conditions of each of said heater element 
may become random for said every ink jet nozzle. 

[Claim 29] an ink jet recording head according to claim 17 carries — 
having — the array direction of two or more of said ink jet nozzles of 
this ink jet recording head — receiving — abbreviation — the ink jet 
recording device which has a record-medium conveyance means to convey 
said record medium in the direction which intersects perpendicularly in 
the perpendicular direction to the both-way scanning direction of the 
carriage by which a both-way scan is carried out, and this carriage. 
[Claim 30] The ink jet recording device according to claim 29 
constituted so that the drive conditions of each of said heater element 
in said each ink jet nozzle may change with the scanning directions of 
said carriage. 

[Claim 31] The ink jet recording device according to claim 30 



constituted so that the drive conditions of each of said heater element 
in said each ink jet nozzle may change with the scan speeds of said 
carriage further. 

[Claim 32] The ink jet recording device according to claim 30 or 31 
constituted so that the drive conditions of each of said heater element 
in said each ink jet nozzle may change with spacing of the delivery of 
each of said ink jet nozzle, and said record medium further. 
[Claim 33] An ink jet recording device given in any 1 term of claims 21- 
32 constituted so that it can be made to change, in order to raise the 
impact precision over said record medium of the ink droplet breathed out 
from said each ink jet nozzle in the drive conditions of each of said 
heater element. 

[Claim 34] Two or more nozzle trains from which it comes to arrange two 
or more ink jet nozzles given in any 1 terra of claims 1-8 in the shape 
of a straight line in a fixed pitch are mutually prepared in an parallel 
condition. The ink jet recording head constituted so that ink might be 
breathed out from said each delivery and an image might be recorded on a 
record medium is carried, the array direction of two or more of said ink 
jet nozzles of this ink jet recording head — receiving — abbreviation 
— in the perpendicular direction with the carriage by which a both-way 
scan is carried out It is the ink jet recording device which has a 
record-medium conveyance means to convey said record medium in the 
direction which intersects perpendicularly to the both-way scanning 
direction of this carriage. It is constituted so that the ink breathed 
out from each ink jet nozzle of each of said different nozzle train may 
be made to adhere to the same location of said record medium in piles. 
The ink jet recording device constituted so that the discharge direction 
of the ink from said each ink jet nozzle can be changed, in order to 
amend a location gap of said each nozzle trains about said array 
direction furthermore. 

[Claim 35] The ink jet recording device according to claim 34 
constituted so that the field containing the center line of the delivery 
of each of said ink jet nozzle may serve as an abbreviation 
perpendicular to the array direction of two or more of said ink jet 
nozzles. 

[Claim 36] Two or more nozzle trains from which it comes to arrange two 
or more ink jet nozzles given in any 1 term of claims 1-8 in the shape 
of a straight line in a fixed pitch are mutually prepared in an parallel 
condition. The ink jet recording head constituted so that ink might be 
breathed out from said each delivery and an image might be recorded on a 
record medium is carried, the array direction of two or more of said ink 



jet nozzles of this ink jet recording head — receiving — abbreviation 
-- in the perpendicular direction with the carriage by which a both-way 
scan is carried out It is the ink jet recording device which has a 
record-medium conveyance means to convey said record medium in the 
direction which intersects perpendicularly to the both-way scanning 
direction of this carriage. It is constituted so that the ink breathed 
out from each ink jet nozzle of each of said different nozzle train may 
be made to adhere to the same location of said record medium in piles. 
The ink jet recording device constituted so that the discharge direction 
of the ink from said each ink jet nozzle can be changed, in order to 
amend the error of spacing of each of said nozzle trains furthermore. 
[Claim 37] The ink jet recording device according to claim 36 
constituted so that the field containing the center line of the delivery 
of each of said ink jet nozzle may serve as the array direction of two 
or more of said ink jet nozzles, and abbreviation parallel. 
[Claim 38] Two or more nozzle trains from which it comes to arrange two 
or more ink jet nozzles given in any 1 term of claims 1-8 in the shape 
of a straight line in a fixed pitch are mutually prepared in an parallel 
condition. The ink jet recording head constituted so that ink might be 
breathed out from said each delivery and an image might be recorded on a 
record medium is carried, the array direction of two or more of said ink 
jet nozzles of this ink jet recording head ~ receiving ~ abbreviation 
— in the perpendicular direction with the carriage by which a both-way 
scan is carried out It is the ink jet recording device which has a 
record-medium conveyance means to convey said record medium in the 
direction which intersects perpendicularly to the both-way scanning 
direction of this carriage. It is constituted so that the ink breathed 
out from each ink jet nozzle of each of said different nozzle train may 
be made to adhere to the same location of said record medium in piles. 
The ink jet recording device constituted so that the discharge direction 
of the ink from said each ink jet nozzle can be changed according to the 
depth of shade of the image which should furthermore be recorded on said 
record medium. 

[Claim 39] Two or more nozzle trains from which it comes to arrange two 
or more ink jet nozzles given in any 1 term of claims 1-8 in the shape 
of a straight line in a fixed pitch are mutually prepared in an parallel 
condition. The ink jet recording head constituted so that ink might be 
breathed out from said each delivery and an image might be recorded on a 
record medium is carried, the array direction of two or more of said ink 
jet nozzles of this ink jet recording head — receiving — abbreviation 
~ in the perpendicular direction with the carriage by which a both-way 



scan is carried out It is the ink jet recording device which has a 
record-medium conveyance means to convey said record medium in the 
direction which intersects perpendicularly to the both-way scanning 
direction of this carriage. It is constituted so that the ink which the 
ink of a color which is mutually different from said each nozzle train 
is breathed out, and is breathed out from each ink jet nozzle of each of 
said nozzle train may be made to adhere to the same location of said 
record medium in piles. The ink jet recording device constituted so that 
the discharge direction of the ink from said each ink jet nozzle can be 
changed according to the color of the image which should furthermore be 
recorded on said record medium. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet nozzle 
which records a liquid ink drop on discharge and a record medium with 
the pressure accompanying generating of air bubbles, an ink jet 
recording head, an ink jet head cartridge, and an ink jet recording 
device. 
[0002] 

[Description of the Prior Art] It has the advantage that high-speed 
printing is possible for the ink jet record approach of adhering an ink 
droplet to discharge, making this adhering on a record medium, and 
performing image formation, and record grace is also comparatively high, 
and it is the low noise. Furthermore, color picture record is 
comparatively easy for this record approach, it is recordable on a 
regular paper etc. , and has many advantages of being further easy to 
miniaturize equipment. 

[0003] Generally it is prepared in a part of delivery for making ink 
breathe out as a flight ink droplet, ink passage which is open for free 
passage to this delivery, and this ink passage, and the recording device 
using such an ink jet record approach is equipped with the recording 
head which has an energy generation means to give the regurgitation 
energy for the regurgitation to the ink in ink passage. 
[0004] 

[Problem (s) to be Solved by the Invention] However, generally, the ink 



jet record approach heats and boils a liquid, and expansion of the air 
bubbles generated as a result is performing it using the phenomenon 
[ say / making a liquid breathe out ] which cannot be stabilized not 
much easily. For this reason, it has the problem that dispersion arises 
in a discharge direction, according to some dispersion, external factors, 
etc. (a configuration, calorific value, an ink presentation, temperature, 
etc.). 

[0005] Moreover, in the above recording heads, the degree of integration 
(that is, resolution) of a nozzle is the configuration raised in 
comparison. However, if one nozzle becomes not much small, since the 
fault of ink supply for the nozzle stopping going well etc. will also be 
generated, there is a limitation in high integration of a nozzle. 
Furthermore, when resolution is raised, the yield may fall and cost may 
go up. For this reason, there was a problem that resolution could not be 
raised to some extent above. 

[0006] Therefore, establishing the nozzle train of two or more trains 
with comparatively low resolution, and giving resolution high as a 
result is also performed. However, in this case, spacing of those nozzle 
trains, a pitch gap, etc, took place, and there was a problem of having 
a bad influence on an image. Furthermore, it originated in the head by 
continuation printing, the temperature rise of ink, change of ambient 
temperature, etc. on the structure, the property changed for every 
nozzle train, and there was a problem of having a bad influence on an 
image too. 

[0007] Moreover, put a nozzle in order in the record-medium conveyance 
direct ion, and a nozzle is moved in the printing direction which is a 
direction which goes direct mostly to the conveyance direction (scan). 
Although there is also the approach of raising resolution by scanning by 
setting a record-medium conveyance delivery pitch to the one half of the 
pitch of a recording head etc. if it is the method (shuttle method) 
which performs image recording by repeating moving a nozzle again and 
performing it after carrying out a record medium in ******** There are 
problems, like the working speed of the paper feed means which the cost 
of a paper feed means goes up becomes slow. 

[0008] Furthermore, the conveyance direction of a record medium and the 
migration direction of a recording head may be mutually made into the 
reverse sense, and image recording may be performed. This is performed 
in order to shorten total chart lasting time. However, since space is 
between a record medium and a recording head, in being above, to a 
record medium, the ink droplet breathed out from the recording head 
flies aslant, and dies. Therefore, the impact location of the ink on a 



record medium changed with relative-displacement directions of a record 
medium and a recording head, and there was a problem that a record image 
will become dirty. 

[0009] Moreover, relative velocity of the bearer rate of a record medium 
and the passing speed of a recording head may be made adjustable. This 
is for lessening the relative-position gap with a record medium and a 
recording head, and printing ink to discharge and a record medium, in 
order to raise resolution. However, a limitation is in the time amount, 
i. e. , the regurgitation frequency, between the ink regurgitation of a 
recording head, and it is necessary to lessen relative-position ****** 
of a record medium and a recording head in this case. However, there was 
a problem that the impact location of an ink droplet shifted according 
to those relative-velocity differences, also in this case. Moreover, 
there was also a problem that the amount of impact location gaps when 
making mutually the relative-displacement direction of a record medium 
and a recording head into the reverse sense will also change as 
mentioned above. 

[0010] Moreover, spacing of a record medium and a recording head may be 
made adjustable. As both spacing is near, impact precision becomes 
better, but since a record medium and a recording head are worn, and 
this disturbs a record image or may destroy a recording head by the 
thickness of a record medium, the curvature of a record medium, etc. , it 
is for changing spacing between said both with a record medium. However, 
there was a problem of having a bad influence on the impact precision of 
an ink droplet too, with the relative velocity of a record medium and a 
recording head also in this case. Moreover, there was also a problem 
that the amount of impact location gaps when making mutually the 
relative-displacement direction of a record medium and a recording head 
into the reverse sense will also change as mentioned above. 
[0011] Moreover, when there were a gap of spacing of the nozzle trains 
and a gap of the direction of a nozzle configuration in the case of the 
recording device which color-prints by carrying out the overprint of the 
ink breathed out from a nozzle train which is different in the same 
location on a record medium using the recording head which has the 
nozzle train of two or more trains, or raises coloring concentration, 
there was a fault that a tint and concentration will vary, without the 
ability being able to reach the same location in an ink droplet. 
Moreover, there was no equipment of having shifted an impact location 
intentionally in such a case, and raising the gradation nature of a tint 
or concentration to it conventionally. 

[0012] Furthermore, when vibration generated by conveyance, carriage 



migration, etc. of a record medium got across to a recording head, the 
record image lenticulated very small and there was also a problem of 
having a bad influence, like "unevenness" arising in an image. The 
overprint was made the same location on a record medium from the 
recording head which has two or more nozzle trains especially mentioned 
above, and in the case of the recording device which performs color 
printing or raises coloring concentration, since impact gaps differed 
for every nozzle train, there was a problem that unevenness occurred 
still more strongly in an image. 

[0013] Although various cures were required in order to remove the 
problem mentioned above therefore, a cost rise is required and there was 
a problem to which the cost of a recording device becomes high. 
[0014] Then, this invention aims at offering the ink jet nozzle which 
can amend the ink regurgitation property of each nozzle, an ink jet 
recording head, an ink jet cartridge, and an ink jet recording device by 
controlling the ink discharge direction from each nozzle. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, the ink jet nozzle of this invention is an ink jet nozzle which 
has the ink passage which is open for free passage to the delivery and 
this delivery for carrying out the regurgitation of the ink, and two or 
more heater elements which make the ink supplied to this ink passage 
generate air bubbles, and it is characterized by being arranged so that 
it may become symmetrical with a field mutually about the field where 
said each heater element contains the center line of said delivery. 
[0016] According to the ink jet nozzle of this invention constituted as 
mentioned above, the discharge direction of the ink breathed out from a 
delivery is controlled free by controlling the calorific value of each 
heater element, therefore — for example, in the recording head equipped 
with two or more ink jet nozzles, even when dispersion is in the ink 
regurgitation property of each ink jet nozzle, by controlling the ink 
discharge direction in each ink jet nozzle, the ink regurgitation 
property of each ink jet nozzle is amended, and it becomes possible to 
form an image normally. 

[0017] furthermore, said each heater element — said field — receiving 
— abbreviation — it is good also as a configuration arranged so that 
it may become symmetrical with a field still more nearly mutually about 
other fields which are perpendicular fields and contain the center line 
of said delivery. Or the ink jet nozzle of this invention is an ink jet 
nozzle which has the ink passage which is open for free passage to the 
delivery and this delivery for carrying out the regurgitation of the ink, 



and two or more heater elements which make the ink supplied to this ink 
passage generate air bubbles, and is good also as a configuration 
arranged so that it may have said at least three or more heater elements 
and said each heater element may serve as regular intervals mutually at 
the circumference of the center line of said delivery. By considering as 
such a configuration, it becomes possible to control an ink discharge 
direction in all the directions two-dimensional. 

[0018] Moreover, in case the regurgitation of the ink is carried out 
from said delivery with growth of said air bubbles, it may be 
constituted so that said air bubbles may be discharged during the open 
air from said delivery. 

[0019] moreover, said delivery — the front face of each of said heater 
element — receiving — abbreviation — the configuration arranged so 
that it may become parallel — or said delivery — the front face of 
each of said heater element — receiving — abbreviation — it is good 
also as a configuration arranged so that it may become perpendicular. 
[0020] Furthermore, by changing the drive conditions of each of said 
heater element, when the regurgitation property of ink changes in 
connection with a temperature change, it may be constituted so that said 
regurgitation property can be amended in the predetermined condition. 
[0021] Furthermore, by changing the drive conditions of each of said 
heater element, when the regurgitation property of ink changes by adding 
vibration, it may be constituted so that said regurgitation property can 
be amended in the predetermined condition. 

[0022] Moreover, it has the ink jet nozzle of above-mentioned this 
invention, and the ink jet recording head of this invention is 
constituted so that ink may be breathed out from said delivery and an 
image may be recorded on a record medium. 

[0023] Furthermore, it is good also as a configuration by which it has 
said two or more ink jet nozzles, and said two or more ink jet nozzles 

are arranged in the shape of a straight line in the fixed pitch. 
[0024] Or it is good also as a configuration by which said nozzle trains 
which two or more nozzle trains from which it comes to arrange said two 
or more ink jet nozzles in the shape of a straight line in a fixed pitch 
are prepared, and said each nozzle train is in an parallel condition 
mutually, and adjoins mutually are arranged after only the width of face 
of the one half of the pitch of each of said ink jet nozzles has shifted 
in the array direction of two or more of said ink jet nozzles mutually. 
[0025] furthermore, the configuration which can drive the whole of said 
each heater element of each of said ink jet nozzle on the same 
conditions — or it is good also as a configuration which can drive said 



each heater element of each of said ink jet nozzle on the conditions 
which became independent for said every ink jet nozzle. 
[0026] Furthermore, you may constitute so that all can be driven on the 
same conditions in said each ink jet nozzle which is the conditions 
which became independent for said every nozzle train about said each 
heater element of each of said ink jet nozzle, and constitutes said each 
nozzle train. 

[0027] moreover, the field containing the center line of the delivery of 
each of said ink jet nozzle — the array direction of two or more of 
said ink jet nozzles — receiving — abbreviation — it becomes possible 
by constituting so that it may become perpendicular to control an ink 
discharge direction in the array direction of an ink jet nozzle. 
[0028] Furthermore, said each ink jet nozzle may constitute so that ink 
can be made to adhere to the location where only one fourth of the width 
of face of the pitch of each of said ink jet nozzles shifted in said 
array direction from the location which counters said each delivery of 
said record medium. 

[0029] Moreover, the field containing the center line of the delivery of 
each of said ink jet nozzle becomes possible [ controlling an ink 
discharge direction in the perpendicular direction to the array 
direction of an ink jet nozzle ] by constituting so that it may become 
the array direction of two or more of said ink jet nozzles, and 
abbreviation parallel. 

[0030] The ink jet cartridge of this invention has an ink container 
holding the ink supplied to the ink jet recording head and this ink jet 
recording head of above-mentioned this invention. 

[0031] The ink jet recording apparatus of this invention has a driving 
signal supply means to supply the driving signal for making ink breathe 
out from the ink jet recording head and this ink jet recording head of 
above-mentioned this invention. 

[0032] Moreover, the ink jet recording apparatus of this invention has a 
record-medium conveyance means to convey the record medium which 
receives the ink breathed out from the ink jet recording head and this 
ink jet recording head of above-mentioned this invention. 
[0033] Moreover, the field containing the center line of said delivery 
the ink jet recording device of this invention The ink jet recording 
head of above-mentioned this invention constituted so that it may become 
an abbreviation perpendicular to the array direction of two or more of 
said ink jet nozzles is carried, the array direction of two or more, of 
said ink jet nozzles of this ink jet recording head — receiving — 
abbreviation — it has a record-medium conveyance means to convey said 



record medium in the direction which intersects perpendicularly in the 
perpendicular direction to the both-way scanning direction of the 
carriage by which a both-way scan is carried out, and this carriage. 
[0034] Furthermore, it may be constituted so that ink may be deflected 
in two or more directions and may be made to breathe out from the 
delivery of each of said ink jet nozzle in the condition of having made 
said ink jet recording head standing it still to said record medium. 
[0035] Or moving said ink jet recording head to said record medium, it 
may be constituted so that ink may be deflected in two or more 
directions and may be made to breathe out from the delivery of each of 
said ink jet nozzle. 

[0036] Or it may be constituted so that an image may be recorded on said 
record medium by repeating the actuation which makes said carriage scan, 
making ink breathe out from said ink jet recording head, and the 
actuation which only the specified quantity makes convey said record 
medium with said record-medium conveyance means, and performing it. 
[0037] Furthermore, making ink breathe out the ink discharge direction 
from said each ink jet nozzle from said ink jet recording head, it may 
be constituted so that it may be made to change for every actuation 
which makes said carriage scan. 

[0038] Furthermore, it may be constituted so that the drive conditions 
of each of said heater element may become the same in said two or more 
ink jet nozzles of all. 

[0039] Or it is good also as a configuration by which said ink jet 
nozzle which said each heater element drives on the 1st drive condition, 
and said ink jet nozzle which said each heater element drives on the 2nd 
drive condition are arranged by turns. 

[0040] Or it may be constituted so that the drive conditions of each of 
said heater element may become random for said every ink jet nozzle. 
[0041] moreover, the field where the ink-jet recording apparatus of this 
invention contains the center line of said delivery — the array 
direction of two or more of said ink jet nozzles, and abbreviation — 
the ink-jet recording head of above-mentioned this invention constituted 
so that it may become parallel carries — having — the array direction 
of two or more of said ink jet nozzles of this ink-jet recording head — 
receiving — abbreviation — it has a record-medium conveyance means 
convey said record medium in the direction which intersects 
perpendicularly in the perpendicular direction to the both-way scanning 
direction of the carriage by which a both-way scan is carried out, and 
this carriage. 

[0042] Furthermore, it may be constituted so that the drive conditions 



of each of said heater element in said each ink jet nozzle may change 
with the scanning directions of said carriage. 

[0043] Furthermore, it may be constituted so that the drive conditions 
of each of said heater element in said each ink jet nozzle may change 
with the scan speeds of said carriage further. 

[0044] Furthermore, it may be constituted so that the drive conditions 
of each of said heater element in said each ink jet nozzle may change 
with spacing of the delivery of each of said ink jet nozzle, and said 
record medium further. 

[0045] Moreover, it may be constituted so that it can be made to change, 
in order to raise the impact precision over said record medium of the 
ink droplet breathed out from said each ink jet nozzle in the drive 
conditions of each of said heater element. 

[0046] Moreover, two or more nozzle trains from which it comes to 
arrange the ink jet nozzle of the plurality [ recording apparatus / of 
this invention / ink jet ] of a publication of above-mentioned this 
invention in the shape of a straight line in a fixed pitch are mutually 
prepared in an parallel condition. The ink jet recording head 
constituted so that ink might be breathed out from said each delivery 
and an image might be recorded on a record medium is carried, the array 
direction of two or more of said ink jet nozzles of this ink jet 
recording head — receiving — abbreviation — in the perpendicular 
direction with the carriage by which a both-way scan is carried out It 
is the ink jet recording device which has a record-medium conveyance 
means to convey said record medium in the direction which intersects 
perpendicularly to the both-way scanning direction of this carriage. It 
is constituted so that the ink breathed out from each ink jet nozzle of 
each of said different nozzle train may be made to adhere to the same 
location of said record medium in piles. In order to amend a location 
gap of said each nozzle trains about said array direction furthermore, 
it is constituted so that the discharge direction of the ink from said 
each ink jet nozzle can be changed. 

[0047] Furthermore, it may be constituted so that the field containing 
the center line of the delivery of each of said ink jet nozzle may serve 
as an abbreviation perpendicular to the array direction of two or more 
of said ink jet nozzles. 

[0048] Moreover, two or more nozzle trains from which it comes to 
arrange the ink jet nozzle of the plurality [ recording apparatus / of 
this invention / ink jet ] of above-mentioned this invention in the 
shape of a straight line in a fixed pitch are mutually prepared in an 
parallel condition. The ink jet recording head constituted so that ink 



might be breathed out from said each delivery and an image might be 
recorded on a record medium is carried, the array direction of two or 
more of said ink jet nozzles of this ink jet recording head — receiving 

— abbreviation — in the perpendicular direction with the carriage by 
which a both-way scan is carried out It is the ink jet recording device 
which has a record-medium conveyance means to convey said record medium 
in the direction which intersects perpendicularly to the both-way 
scanning direction of this carriage. It is constituted so that the ink 
breathed out from each ink jet nozzle of each of said different nozzle 
train may be made to adhere to the same location of said record medium 
in piles. In order to amend the error of spacing of each of said nozzle 
trains furthermore, it is constituted so that the discharge direction of 
the ink from said each ink jet nozzle can be changed. 

[0049] Furthermore, the field containing the center line of the delivery 
of each of said ink jet nozzle may be constituted so that it may become 
the array direction of two or more of said ink jet nozzles, and 
abbreviation parallel. 

[0050] Moreover, two or more nozzle trains from which it comes to 
arrange the ink jet nozzle of the plurality [ recording apparatus / of 
this invention / ink jet ] of above-mentioned this invention in the 
shape of a straight line in a fixed pitch are mutually prepared in an 
parallel condition. The ink jet recording head constituted so that ink 
might be breathed out from said each delivery and an image might be 
recorded on a record medium is carried, the array direction of two or 
more of said ink jet nozzles of this ink jet recording head — receiving 

— abbreviation — in the perpendicular direction with the carriage by 
which a both-way scan is carried out It is the ink jet recording device 
which has a record-medium conveyance means to convey said record medium 
in the direction which intersects perpendicularly to the both-way 
scanning direction of this carriage. It is constituted so that the ink 
breathed out from each ink jet nozzle of each of said different nozzle 
train may be made to adhere to the same location of said record medium 
in piles. It is constituted so that the discharge direction of the ink 
from said each ink jet nozzle can be changed according to the depth of 
shade of the image which should furthermore be recorded on said record 
medium. 

[0051] Moreover, two or more nozzle trains from which it comes to 
arrange the ink jet nozzle of the plurality [ recording apparatus / of 
this invention / ink jet ] of above-mentioned this invention in the 
shape of a straight line in a fixed pitch are mutually prepared in an 
parallel condition. The ink jet recording head constituted so that ink 



might be breathed out from said each delivery and an image might be 
recorded on a record medium is carried, the array direction of two or 
more of said ink jet nozzles of this ink jet recording head — receiving 
— abbreviation — in the perpendicular direction with the carriage by 
which a both-way scan is carried out It is the ink jet recording device 
which has a record-medium conveyance means to convey said record medium 
in the direction which intersects perpendicularly to the both-way 
scanning direction of this carriage. It is constituted so that the ink 
which the ink of a color which is mutually different from said each 
nozzle train is breathed out, and is breathed out from each ink jet 
nozzle of each of said nozzle train may be made to adhere to the same 
location of said record medium in piles. It is constituted so that the 
discharge direction of the ink from said each ink jet nozzle can be 
changed according to the color of the image which should furthermore be 
recorded on said record medium. 
[0052] 

[Embodiment of the Invention] Next, the operation gestalt of this 
invention is explained with reference to a drawing. 
[0053] Drawing 1 is drawing showing 1 operation gestalt of the ink jet 
recording head concerning this invention, and the top view, the 
sectional view in the A-A line by which this drawing (b) was shown in 
this drawing (a), and this drawing (c) of this drawing (a) are sectional 
views in the B-B line shown in this drawing (a). 

[0054] As shown in drawing 1 , in the ink jet recording head of this 
operation gestalt, the ink feed hopper 2 is formed in the silicon 
substrate 1 of anisotropic etching. Ink passes along the ink passage 3 
from the ink feed hopper 2, and is breathed out as an ink droplet from 
the delivery t which constitutes a discharge part. Near right under [ of 
the delivery t prepared every ink passage 3 / abbreviation ], two or 
more heater elements (heater) HI, H2, H3, and H4 which constitute a 
discharge part with Delivery t are arranged. An ink jet nozzle is 
constituted by a heater, Delivery t, etc. which are such ink passage 3 
and a heater element. 

[0055] About the field which cuts an ink jet nozzle in a B-B line 
including the center line of Delivery t, heaters HI and H2 are arranged 
so that it may become symmetrical with a field mutually. On the other 
hand, about the field which cuts an ink jet nozzle in an A-A line 
including the center line of Delivery t, heaters H3 and H4 are arranged 
so that it may become symmetrical with a field mutually. 
[0056] A sign 4 shows the passage configuration member (nozzle material) 
which has septum 4' which constitutes ink passage, and the above- 



mentioned delivery, and is formed of the process of common knowledge, 
such as an exposure technique and etching. A sign 5 shows a protective 
coat. 

[0057] Each delivery t is arranged together with the direction of 
illustration Y in the pitch of 84.7 micrometers, and each nozzle trains 
21 and 22 are arranged at the condition that only 84. 7/2 micrometer 
shifted in the array direction on both sides of the ink feed hopper 2. A 

recording head performs image recording, scanning in the direction of 
illustration X. As for the recording head of this operation gestalt, 
Illustration X and the direction of Y record in the pixel pitch of 84.7 
micrometers. 

[0058] Here, the fundamental usual ink regurgitation principle of the 
ink jet recording head of this operation gestalt is explained with 
reference to drawing 2 . 

[0059] The ink supplied from the ink feed hopper 2 (refer to drawing 1 ) 
is filled with the initial state shown in drawing 2 (a) in the ink 
passage 3 and Delivery t. In addition, ink does not flow out of Delivery 
t with the surface tension of ink in Delivery t at this time. 
[0060] By making Heater H generate heat in this condition, heat energy 
acts on the ink near the heater front face, and the air bubbles based on 
a film-boiling phenomenon which is indicated by ink at the U.S. Pat. No. 
4,723,129 specification are generated (refer to this drawing (b)). 
[0061] When air bubbles grow and the volume increases, it is pushed away 
by ink (refer to this drawing (c)), and an ink droplet is breathed out 
from Delivery t (refer to this drawing (d)). At this time, air bubbles 
are open for free passage with the open air, and are breathed out from 
Delivery t (refer to this drawing (e)). 

[0062] Then, by stopping generation of heat of Heater H, it disappears, 
ink is again filled in the ink passage 3 by ink supply from the ink feed 
hopper 2 (refer to this drawing (f)), and air bubbles return to an 

initial state (refer to this drawing (g)). 

[0063] In addition, since it explained to right under [ of opening of 
Delivery t / abbreviation ] above using the usual ink jet recording head 
by which Heater H is arranged, an ink droplet is breathed out in the 
right above [ Delivery t ] direction. 

[0064] Next, ink discharging of the ink jet recording head of this 
operation gestalt is explained with reference to drawing 3 and drawing 
4 . 

[0065] Drawing 3 shows serially ink discharging from the ink jet 
recording head of this operation gestalt in the direction of a cross 
section shown in drawing 1 (b). 



[0066] Drawing 3 (a) shows the initial state of ink discharging, and ink 
is filled in the ink passage 3 and Delivery t. Here, if only the heater 
HI on the left-hand side of illustration is made to generate heat, small 
air bubbles will be generated on the front face of the heater HI upper 
part of a protective coat 5 (refer to this drawing (b)). 
[0067] If air bubbles grow (refer to this drawing (c) and (d)), it will 
be pushed away by ink and it will move to Delivery t side. In order that 
air bubbles may grow from illustration left-hand side to Delivery t at 
this time, in ink, a rate occurs not only illustration above but 
rightward [ illustration ], and the ink column overflowing from Delivery 
t becomes the form where it inclined toward the method of the right. 
[0068] If air bubbles furthermore grow, air bubbles will also be 
breathed out from a delivery and air bubbles will be opened for free 
passage during the open air (refer to this drawing (e)). At this time, 
since the rate to the right has arisen in ink as mentioned above, the 
air bubbles on the left-hand side of [ illustration ] an ink droplet are 
open for free passage with the open air previously. Consequently, an ink 
droplet is further flown rightward according to the force in case air 
bubbles are discharged during the open air. In addition, the flown ink 
droplet is in contact with the periphery on the right-hand side of 
[ illustration ] Delivery t to the last. Then, although an ink droplet 
separates from Delivery t further and faces to a record medium, while an 
ink droplet and Delivery t pay well mutually with the surface tension of 
ink, it is separated. Therefore, the force of drawing an ink droplet 
rightward also at this time will work, and an ink droplet will fly 
rightward further. Thus, an ink droplet will fly to illustration right- 
hand side from Delivery t. 

[0069] If time amount furthermore progresses, generation of heat of a 
heater HI will be stopped, and air bubbles will disappear. Ink is again 
filled by ink supply from the ink feed hopper 2 in the ink passage 3 and 
Delivery t (refer to this drawing (f)), and it returns to an initial 
state (refer to this drawing (g)). 

[0070] Drawing 4 shows serially ink discharging from the ink jet 
recording head of this operation gestalt in the direction of a cross 
section shown in drawing 1 (c). 

[0071] Although arrangement of each heaters H3 and H4 to Delivery t 
differs from heaters HI and H2, if only a heater H3 is made to generate 
heat like drawing 2 , ink will be breathed out toward the illustration 
upper part. 

[0072] Although the example which controls the discharge direction of 
ink by making only one of the two of two heaters which counter across 



the core of Delivery t become feverish was shown in order to simplify 
explanation, the discharge direction of ink is controllable by the 
above-mentioned explanation free by making both of two heaters generate 
heat, and controlling the calorific value in fact. Thereby, the nozzle 
of the recording head of this operation gestalt can amend dispersion in 
the ink discharge direction generated by dispersion on manufacture, or 
other factors. 

[0073] Moreover, an ink discharge direction is controllable, although 
the case where ink is breathed out in the direction of X, and the case 
where ink was breathed out in the direction of Y were respectively 
explained separately in order that the above-mentioned explanation might 
simplify explanation free two-dimensional by making four heaters HI, H2, 
H3, and H4 generate heat altogether, and controlling the calorific value 
in fact. 

[0074] In addition, although both the above-mentioned operation 
gestalten showed the thing with four heaters so that X and the direction 
of Y could be controlled, it is good also as a gestalt with two heaters 
arranged along the direction of X, or the direction of Y only for the 
purpose of control of only one direction of the direction of X, or the 
direction of Y (refer to drawing 4 and drawing 5 ). 

[0075] Moreover, if it has at least three or more heaters so that it may 
become a circumference of the center line of Delivery t with regular 
intervals mutually, an ink discharge direction is controllable [ the 
thing with four heaters was shown so that an ink discharge direction 
could be controlled free two-dimensional, but ] by the above-mentioned 
operation gestalt free two-dimensional (refer to drawing 6 - drawing 9 ). 
Furthermore, the arrangement location of each heater H in Delivery t and 
the inclination to the array direction of a nozzle are good also as a 
gestalt as not restricted to what was shown in drawing 9 from drawing 1 
but shown in drawing 13 from drawing 10 . 

[0076] Furthermore, in order for the effect of the ink supply direction 
etc. to amend the discharge direction in the nozzle which has the 
property which inclines in the direction with ink and is breathed out, 
for example, a heater may be arranged in the location which inclined 
beforehand as shown in drawing 14 - drawing 16 . 

[0077] Moreover, although it explained that the ink droplet breathed out 
from Delivery t dissociated from the periphery of Delivery t above, when 

Delivery t is a circular configuration, the separation section of an ink 
droplet does not become settled uniformly, but becomes unstable [ the 
discharge direction of ink ]. Then, in order to specify the separation 
section of an ink droplet into a predetermined part, it is good also as 



a configuration which the form of Delivery t is made [ configuration ] 
into a configuration with an angle as shown in drawing 17 , and arranges 
a heater under the corner of Delivery t. Thereby, it will dissociate 
from each corner of Delivery t, and an ink droplet can perform stable 
discharge direction control. 

[0078] Drawing 18 is drawing showing the modification of the ink jet 
recording head shown in drawing 1 etc. , and the front view, the 
sectional view in the C-C line by which this drawing (b) was shown in 
this drawing (a), and this drawing (c) of this drawing (a) are sectional 
views in D-D line shown in this drawing (a). 

[0079] Although the generated air bubbles are equipped with the ink jet 
nozzle of the open air and a type open for free passage, the ink jet 
recording head explained with reference to drawing 17 from drawing 1 Of 
course, as shown in drawing 18 instead of what is limited to it, it also 
sets to the recording head equipped with the ink jet nozzle by which the 
generated air bubbles are not discharged during the open air. The 
discharge direction of ink is controllable by arranging heater HI' and 
H2' to axial symmetry to the line which passes along the core of 
delivery t' like the above, and controlling the calorific value of those 
heaters. 

[0080] In addition, the nozzle of the modification shown in drawing 18 
is symmetrical with a field about a field parallel to the direction of 
illustration X including the center line of Delivery t, as shown in this 
drawing (a). Therefore, this modification can control an ink discharge 
direction only about the direction of illustration Y. moreover, the ink 
jet recording head explained with reference to drawing 17 from drawing 1 
— the front face of a heater — receiving -- abbreviation — the 
recording head shown in drawing 18 although it is the type with which 
Delivery t is arranged in the parallel field — the front face of a 
heater — receiving — abbreviation — it is the thing of the type with 
which the delivery is arranged in the right-angled field, and the 
effectiveness that ink discharge direction control can be similarly 
carried out by this type of recording head can be acquired. 
[0081] Next, the recording device of a shuttle method using the ink jet 
recording head explained above is explained. 

[0082] Drawing 19 is drawing showing the ink jet recording head shown in 
drawing 1 etc. , and the carriage with which the recording head is 
carried, and this drawing (a) is a sectional view in the F-F line which 
showed the top view and this drawing (b) in this drawing (a). Drawing 20 
is a sectional view in the recording head shown in drawing 19 (a), and 
the E-E line of carriage. 



[0083] First, the configuration of the recording device of this 
operation gestalt and the usual image recording actuation using this 
recording device are explained. 

[0084] A sign 50 shows a record medium and the carriage 10 holding two 
recording heads 20 and 30 is arranged in the upper part. In addition, 
for explanation, drawing 19 (a) is illustrated so that Delivery t may be 
transparent and it may be visible, 

[0085] The recording head 20 serves as a cartridge type, and it has the 
ink container which holds the ink supplied to a recording head in one or 
free [ attachment and detachment ]. The nozzle trains 21 and 22 which 
the delivery t of a recording head 20 is the same structure as what was 
explained with reference to drawing 1 etc., and adjoin mutually are 
arranged after only the half-pitch has shifted in the array direction. 
Moreover, the structure of a recording head 30 is the same as that of a 
recording head 20, and the ink of a different color from a recording 
head 20 is supplied to a recording head 30. 

[0086] If discharging is alternatively performed for every pitch of a 
certain, fixing a record medium 50 and moving carriage 10 in the 
direction of illustration X, record for nozzle width of face (nozzle 
queue length) can be performed. At this time, it cannot be 
overemphasized that, as for the nozzle trains 21 and 22, only the part 
equivalent to mutual spacing needs to perform time amount ****** of the 
record data which record. Moreover, only the part equivalent to spacing 
of recording heads performs time amount ****** of record data for the 
ink regurgitation from the recording head 30 from which an ink color 
differs similarly in a recording head 20. Furthermore, by the non- 
illustrated record-medium transport device, a record medium 50 is 
conveyed by nozzle width of face in the direction of illustration Y, and 
like the above, if it carries out by repeating image recording in the 
direction of illustration X, the image recording over the record medium 
50 for one sheet will be completed. A record-medium transport device 
conveys a record medium in the direction which intersects 
perpendicularly to the scanning direction of carriage 10. And an image 
is recorded on a record medium by repeating the actuation which makes 
carriage 10 scan, making ink breathe out from a recording head, and the 
actuation which only the specified quantity makes convey a record medium 
by the record-medium transport device, and performing it. 
[0087] In addition, as mentioned above, the ink discharge direction of 
each nozzle varies delicately. From all nozzles, if ink is breathed out 
in the right location and direction of [ on a record medium ], as shown 
in drawing 21 (a), a record dot will be tidily located in a line on a 



record medium, however — for example, since the image of width 1 train 
will be recorded with the nozzle as shown in drawing 21 (b) if the ink 
discharge direction of a certain nozzle is shifted up and down, the 
place where dots are dense is black, the place where dots are non-denses 
conversely will become white, and a "lateral stripe" will produce it in 
a record image. Similarly, if the ink discharge direction of a certain 
nozzle has shifted horizontally, as shown in drawing 21 (c), a "vertical 
reinforcement" will arise in a record image. 

[0088] However, so that according to this operation gestalt explained 
with reference to drawing 1 etc. the ink regurgitation property of each 
nozzle of a recording head may be investigated beforehand, the property 
may be amended and ink may be breathed out in a right location and the 
direction If the calorific value of two or more heaters which it had for 
every nozzle is controlled, even if it is the case where dispersion is 
in the ink discharge direction of each nozzle, a beautiful image as 
shown in drawing 21 (a) can be recorded. 

[0089] In addition, each heater of each ink jet nozzle It may be 
constituted so that all can be driven on the same conditions (generation 
of heat). Or it may be constituted so that it can drive on the 
conditions which became independent for every ink jet nozzle. Or it may 
be constituted so that all can be driven on the same conditions in each 
ink jet nozzle which became independent for every nozzle train and which 
is conditions and constitutes each nozzle train. 

[0090] Moreover, as for the above amount data of amendments of the ink 
regurgitation property of each nozzle, preparing for the body of a 
recording device is desirable. It is because it has the storage (memory) 
of sufficient capacity for the body of a recording device. In for 
example, when [ however, / the case where service exchange of the 
recording head is carried out and when it is cartridge-ized like this 
operation gestalt and is easily exchanged in a recording head ] (For 
example, the recording head from which specifications, such as a color 
head, a black head, or a recording head using ink with the thin 
concentration for photograph image recording, differ) Although amendment 
data may be changed according to the recording head by which many 
amendment condition tables were had and exchanged for the body of a 
recording apparatus when exchanging by request of a user, it is 
desirable to consider as the configuration which equips the recording 
head itself with the amount data of amendments. Moreover, it is 
desirable to have as quantized data in this case. Moreover, it is good 
also as a configuration whose user the result of an image recording test 
can be seen and can adjust an ink regurgitation property. Furthermore, 



it is good also as a configuration which can detect the conditions (for 
example, distribution of a record dot etc.) of a record image, and can 
adjust an ink regurgitation property automatically using the well-known 
image reader carried in carriage. 

[0091] Moreover, according to this operation gestalt, also by the 
recording head by which dispersion in a discharge direction was made the 
defect hard [ slight / large ], in order to make image recording 
normally, the production yield of a recording head can be raised and a 
great cost rise factor can be removed. 

[0092] In addition, although there is also a method (multi-scan) of 
finally burying all dots by not forming one line by 1 dot, but shifting 
the relative position of a recording head and a record medium to the 
main scanning direction of a recording head, and making it scan several 
times in order to make not conspicuous impact precision dispersion which 
was explained above, by the approach, impact precision dispersion is not 
still canceled as it is, and a fundamental cure **s [ **** ]. Moreover, 
since this approach must scan the same location of a record medium 
repeatedly, it has the fault that chart lasting time starts very much. 
However, the cure against impact precision dispersion using this 
operation gestalt is a cure which corrects the cause of fundamental, and 
does not have the problem which prolongs chart lasting time as mentioned 
above. 

[0093] Moreover, in image recording actuation of the shuttle method 
explained with reference to drawing 19 and drawing 20 , also when 
spacing of the nozzle train 21 of two trains and 22 comrades and the 
location of the illustration vertical direction (the direction of 
illustration Y) vary, as shown in drawing 22 (a) and (b), a bad 
influence appears in a record image, but even if it attaches in this 
case, according to this operation gestalt, it becomes possible to record 
a good image. In addition, amendment of a regurgitation property is 
performed on the same drive conditions (calorific value condition of a 
heater etc.) about all the ink jet nozzles of each nozzle train in this 
case. 

[0094] In addition, when amending spacing dispersion of each nozzle 
trains, it is desirable to constitute the plane of symmetry of each 
heater in each ink jet nozzle so that it may become almost parallel to 
the array direction of a nozzle train. Moreover, when amending 
dispersion in the illustration vertical direction of each nozzle trains, 
it is desirable to constitute the plane of symmetry of each heater in 
each ink jet nozzle so that it may become almost perpendicular to the 
array direction of a nozzle train. 



[0095] Furthermore, amendment of a regurgitation property is attained 
about the case where dispersion is in two or more recording heads 20, 
and spacing between 30 and the location of the vertical direction (the 
direction of illustration Y) as well as the above. Although the example 
in which two cartridges are used for coincidence was used in the 
explanation which referred to drawing 19 and drawing 20 , even if it is 
the configuration that the cartridge of the number beyond it is used for 
coincidence, it is satisfactory in any way. Moreover, a record dot can 
be formed in the location of normal by amending the ink regurgitation 
property of each nozzle, even if it is a configuration using that by 
which the configuration in which two or more cartridges are summarized 
to one block so that handling may become easy, although the example in 
which two or more cartridges [ gestalt / this / operation ] are 
separately carried in carriage was used, and the cartridge of plurality 
still more nearly such were summarized to one block two or more. 
[0096] Moreover, by making an ink droplet reach the target from a 
recording head which is different in the same location of a record 
medium, the configuration having two or more above recording heads makes 
the ink of a different color which raises the depth of shade of a record 
image reach the target, and is used for the application of outputting 
the mixed color (neutral colors). However, with the configuration having 
two or more recording heads, as shown in drawing 22 , when the impact 
location of the ink droplet which should lap shifts, concentration and a 
color tone will change. Although only two record dots were shown in 
drawing 22 , all the effects by the difference in the amount (namely, 
clearance between record dots) of superposition with the record dot 
which adjoins further, or the white section of a record medium etc. will 
be related, and fault will arise in a record image. However, even if it 
is this case, according to this operation gestalt, it is conversely 
possible to increase printing concentration and the gradation nature of 
color printing by shifting the impact location of an ink droplet 
intentionally using the property that the impact location of an ink 
droplet shifts. 

[0097] The recording head in the recording device of a shuttle method 
explained with reference to drawing 19 and drawing 20 has the structure 
of having the delivery explained with reference to drawing 1 etc. 
[0098] Only the width of face of the half-pitch of each nozzles is 

arranged in the condition of having shifted in the array direction, the 
ink feed hopper 2 (refer to drawing 1 (b)) which supplies ink to each 
nozzle is formed in the center section of each nozzle trains, and the 
nozzle trains 21 and 22 which this recording head adjoins mutually have 



composition which supplies ink to the nozzle of each nozzle train. In 
addition, although the nozzle cross section of the nozzle train 21 is 
shown in drawing 1 (b) and the nozzle cross section of the nozzle train 
22 is not shown, the nozzle cross section of the nozzle train 22 is 
shown as a configuration which reversed the nozzle cross section of the 
nozzle train 21 focusing on the ink feed hopper 2. 

[0099] Since the delivery of the nozzle train 21 shown in drawing 1 (b) 
has an ink supply way in illustration left-hand side, in case it is the 
ink regurgitation, ink escapes on left-hand side. It is in the 
inclination for an ink droplet to incline to illustration left-hand side, 
and to be breathed out by this effect. On the other hand, since the ink 
supply way is arranged on the right-hand side of illustration, the 
delivery of the nozzle train 22 is in the inclination for an ink droplet 
to incline to illustration right-hand side, and to be breathed out by 
the same operation. Therefore, the record dot breathed out from each 
nozzle trains 21 and 22 will approach mutually. Thus, it can be amended 
by adjusting spacing of a delivery beforehand or controlling an ink 
regurgitation property by this operation gestalt that a record dot 
approaches mutually. 

[0100] Furthermore, if record actuation is continued over a long time, 
own temperature of a recording head will rise, the temperature of ink 
will also rise, and an ink regurgitation inclination will change. Since 
the viscosity of ink falls by the temperature rise, this is to promote 
the above-mentioned ink recess and for the right-and-left inclination at 
the time of the ink regurgitation to increase. In this case, what is 
necessary is to change the drive conditions of a heater according to the 
right-and-left inclination condition at the time of the ink 
regurgitation, and just to change the controlled variable of an ink 
discharge direction. It is desirable to carry out counting of the number 
of regurgitation per unit time amount of one nozzle at this time, or to 
carry out counting of the number of regurgitation per unit time amount 
similarly per the block unit of a nozzle some or head. Moreover, it is 
desirable to measure those temperature using a means to measure the 
temperature of a recording head or ink, and to control according to the 
temperature. It cannot be overemphasized that a thermometry and control 
can be performed per a nozzle unit, a recording head unit, or block also 
in this case. Thus, since dispersion by surrounding environmental 
temperature can be coped with, it is desirable to control an ink 
regurgitation property according to temperature. In addition, when 
controlling according to surrounding environmental temperature, it 
controls by different conditions for every nozzle train, and all are 



controlled by the same conditions about the nozzle which constitutes one 
certain nozzle train. 

[0101] As for a recording head and a record medium, it is common to 
perform image recording actuation, having relative velocity mutually. 
For example, as shown in drawing 20 , ink discharging is performed by 
the position, moving [ where a record medium 50 is fixed, as for 
carriage 10, carry recording heads 20 and 30, and ] to an illustration 
left. The ink droplet released at this time flies to the illustration 
lower left where the passing speed of carriage 10 and the regurgitation 
rate to a lower part were put together direction, and reaches a record 
medium 50. If spacing (between papers) and the regurgitation rate of an 
ink regurgitation side and a record medium of the migration direction of 
carriage 10, the passing speed of carriage 10, and a recording head are 
always fixed at this time, in order that the ink droplet may fly aslant 
uniformly, turbulence will not be produced in a record image. 
[0102] However, although what is necessary is just to be able to perform 
ink discharging not only when carriage 10 moves to an illustration left 
when it is going to make a total recording rate quick for example, but 
in case it moves to the method of the illustration right, an impact 
location will shift for the above-mentioned reason, and a record image 
will be confused. However, according to this operation gestalt, this 
problem is solvable by changing the controlled variable (direction) of 
an ink discharge direction according to the migration direction of 
carriage 10. In this case, it sets up so that all nozzles may be 
controlled by the same amount of amendments. 

[0103] Moreover, according to the image quality of the record image 
which a user needs, it may consider as the configuration to which the 
passing speed of carriage 10 is changed. This is because it takes for 
generally making the rate of carriage late, and an image becomes clear, 
it takes for carrying out the rate of carriage early and an image 
becomes coarse. Moreover, since there is an upper limit in an ink 
regurgitation frequency, when changing the resolution of the direction 
of vertical scanning and performing image recording, it is also because 
it is hard coming to win popularity the effect of other factors, such as 
spacing between papers. 

[0104] Although there is a problem which an ink droplet impact location 
gap produces according to the passing speed of carriage 10 also at this 

time, according to this operation gestalt, this problem is solvable also 
in this case by changing the controlled variable (direction) of an ink 
discharge direction with the passing speed of carriage 10. Also in this 
case, it sets up so that all nozzles may be controlled by the same 



amount of amendments. 

[0105] Moreover, it may consider as the configuration to which spacing 
(spacing between papers) of the ink regurgitation side of a recording 
head and a record medium is changed. Although the relation between 
spacing between papers and a record image that spacing between papers 
takes for becoming narrow, an image becomes clear, spacing between 
papers takes for becoming large, and turbulence arises in an image is 
When the case where the pasteboard with which spacing between papers 
becomes narrow is used, the paper which deforms when an ink droplet 
adheres are used, it is because there is fault of a record medium and a 
recording head touching, and soiling a record image or hurting one's 
recording head, 

[0106] Although there is a problem which an ink droplet impact location 
gap produces according to spacing between papers also at this time, 
according to this operation gestalt, this problem is solvable also in 
this case by changing the controlled variable (direction) of an ink 
discharge direction with spacing between papers. Also in this case, it 
sets up so that all nozzles may be controlled by the same amount of 
amendments. 

[0107] Moreover, there are some which perform image recording where it 
is bent backward beforehand. This foresees deformation of the record 
medium by adhesion of the ink droplet described previously, is made, and 
bends itself backward in the predetermined configuration near the image 
recording section. Or in order to receive the treatment of the record 
medium at the time of delivery, near the image recording section may 
deform into a predetermined configuration as a result which bends itself 
backward. 

[0108] In this case, spacing between papers will change between 1 scans 
of carriage. However, according to this operation gestalt, the problem 
that an ink droplet impact location gap arises is solvable also in this 
case by changing the controlled variable (direction) of an ink discharge 
direction according to the variation of spacing between papers. In fact, 
changing the controlled variable (direction) of an ink discharge 
direction according to the variation of spacing between papers searches 
for the curvature by the paper type, the recording mode, record duty, 
record-medium size, etc. by experiment, it divides in those cases, and 
it is made by performing exoergic control of a heater based on a record 
location further. In this case, the amount of amendments is set up for 
every nozzle located in a line with an abbreviation right angle to the 
migration direction of carriage. 

[0109] In addition, even if it is that case, naturally it is possible 



[ even if it is not the configuration which is bending itselves backward 
positively, curvature produces a record medium also by the surrounding 
environmental variation, but ] by controlling an ink regurgitation 
property according to the curvature condition for a good record image to 
be obtained, 

[0110] Moreover, it may consider as the configuration to which the 
regurgitation rate of the ink droplet breathed out from a nozzle is 
changed. This is because regurgitation speed also changes to coincidence, 
when making discharge quantity adjustable by the temperature of a 
recording head and ink changing and changing the thing to depend on the 
exoergic condition of a heater, a viscous change of ink, etc. , the 
calorific value of a heater, etc, by performing record actuation 
continuously etc, 

[0111] Also at this time, there is a problem that an impact location gap 
of an ink droplet arises by change of the regurgitation rate of an ink 
droplet. However, according to this operation gestalt, that problem is 
solvable also in this case by changing the controlled variable 
(direction) of an ink discharge direction according to the variation of 
the regurgitation rate of an ink droplet. Changing the controlled 
variable (direction) of an ink discharge direction according to the 
variation of a regurgitation rate is performed in fact based on 
recording head temperature, the monitor result of record duty, etc. In 
addition, since the regurgitation rate of an ink droplet may be changed 
only not only the case of both-way record but in uni-directional record, 
it is good also as a configuration which controls an ink discharge 
direction only at the time of record actuation of a uni directional. 
[0112] Next, in the recording device of the shuttle method shown in 
drawing 19 and drawing 20 , in order to raise the resolution of a record 
image, the case where this operation gestalt is used is explained with 
reference to drawing 27 from drawing 24 , 

[0113] Drawing 24 is drawing expanding and showing the parts of the 
recording head shown in drawing 19 (b), a record medium, etc. In 
addition, drawing 24 shows only one recording head 20. Moreover, the ink 
droplet of the illustration breathed out by the record medium 50 is 
breathed out from the nozzle train of two trains of a recording head 20. 
[0114] If an ink discharge direction is not controlled in the condition 
which shows in drawing 24 , the right pair of the record dot on a record 
medium 50 is carried out to a delivery. That is, the dot pitch pd (refer 
to drawing 25 ) of the direction of illustration Y becomes the same as 
the delivery pitch ph (refer to drawing 1 (a)) in the direction of 
illustration Y of a recording head (ph=pd). 



[0115] However, an ink discharge direction is controlled using this 
operation gestalt, and if the record dot which adheres on a record 
medium 50 sets up so that it may shift in the direction of illustration 
Y from an ideal dot core only one fourth of the delivery pitches ph 
(namely, shifting amount ph' = ph/4) and performs image recording as 
shown in drawing 26 , dot pitch pd' on a record medium will become half 
[ of a delivery pitch ] (namely, pd'=ph/2). That is, as shown in drawing 
25 (a), the resolution of the direction of illustration Y can be doubled. 
[0116] However, the record image shown in drawing 25 (a) stops a motion 
of carriage once, and after it carries out two discharging to each ideal 
dot center line illustration top and bottom which are prolonged in the 
direction of illustration X, it moves carriage in the direction of 
illustration X, and it is formed by performing two discharging similarly. 
Thus, this operation gestalt is in the condition of having made the 
recording head standing it still to a record medium, and it is 
constituted so that ink may be deflected in two or more directions and 
may be made to breathe out from the delivery of each ink jet nozzle. 
Moreover, moving a recording head to a record medium, this operation 
gestalt may be constituted so that ink may be deflected in two or more 
directions and may be made to breathe out from the delivery of each ink 
jet nozzle. 

[0117] Moreover, the record image shown in drawing 25 (a) performs 
discharging only, for example to the illustration up side of each ideal 
dot center line, moving carriage without stopping carriage like usual, 
and making carriage scan again to the same train, without moving a 
record medium, also when only the illustration bottom of each ideal dot 
center line performs discharging, it can form it. By performing the 1st 
scan at the time of "outward moving", and performing the 2nd scan at the 
time of a "backward movement" at this time Priority may be given to the 
speed of image recording and may be given to the image quality of a 
record image over speed by returning carriage to the original location 
conversely, without performing discharging at the time of the backward 
movement after the 1st scan, and performing the 2nd scan in this 1st 
direction (the direction of outward moving). 

[0118] At this time, it is good also as a configuration by which the ink 
jet nozzle driven on drive conditions (1st drive condition) with each 
heater and the ink jet nozzle which each heater drives on other drive 
conditions (2nd drive condition) have been arranged by turns, and good 
also as a configuration in which the drive conditions of each heater 
become random for every ink jet nozzle. 

[0119] Usually, when raising the resolution of a main scanning direction, 



in doubling especially resolution, when only the one half of the pitch 
between nozzles of a recording head shifts, it performs the delivery 
pitch of the drive system of record-medium delivery. In this case, if it 
is when feedback control by the encoder which raises the resolving power 
of a drive pulse motor and which raises the reduction gear ratio of a 
drive system is being performed for example, raising that resolving 
power etc. needs a device for a drive system (and control), and leads to 
the cost rise of a recording device. However, since resolution can be 
raised by controlling the ink regurgitation property from each nozzle 
according to this operation gestalt, it is not necessary to put 
creativity special to conveyance of a record medium. Moreover, it does 
not produce the fault by the device that will raise the resolution of a 
drive pulse motor or the full speed of conveyance will fall by raising 
the reduction gear ratio of a drive system etc. , either. 
[0120] In addition, record-medium delivery is performed by width of face 
[ as mentioned above ] smaller than a nozzle pitch, and in order to 
raise resolution further to the recording device which raises resolution, 
it can be adapted in this operation gestalt. In this case, what is 
necessary is for the regurgitation to shift and just to set amount ph' 
to one fourth of the minimum record-medium delivery pitches, in doubling 
especially resolution. 

[0121] Moreover, even if it conveys a record medium between the 1st scan 
and the 2nd scan by delivery width of face (for example, one half of 
nozzle width of face) smaller than nozzle width of face, and it performs 
the 2nd scan in the condition, and it is total and holds the method 
(multi-scan) with which a grid is fill uped, a record image as shown in 
drawing 25 (a) can be formed. In order to prevent that the location gap 
property for every nozzle appears in a record image, the record dot 
formed with one nozzle is distributed, and this is not conspicuous and 
carries out the property. 

[0122] It is very good in the approach to which it is not conspicuous 
and the property of each nozzle is further carried out for the same 
reason by carrying out by turns, or carrying out at random so that a dot 
may finally set the regurgitation to a **** [ center line / each / ideal 
dot ], and the regurgitation to the bottom in all locations. Moreover, 
although the above explains that it is total and an image is formed of 
two scans, the count of a scan is further increased with a natural thing, 
and it is not conspicuous and may be made to carry out the property of 
each nozzle. 

[0123] Moreover, when an image is formed with one scan and an ink 
discharge direction is controlled for every regurgitation, an image as 



shown in drawing 27 (b) is formed. In this case, although resolution is 
not going up, since regularity decreases compared with the usual record 
image shown in drawing 25 (a), there is an advantage of a lateral stripe 
stopping being conspicuous. Furthermore, also when raising the 
resolution of the direction of vertical scanning by decreasing the scan 
speed of carriage, there is same advantage so that it may understand, if 
a record image (refer to drawing 25 (b)) is usually compared with the 
record image (refer to drawing 27 (c)) by this operation gestalt. 
[0124] Moreover, vibration generated by conveyance of a record medium, 
migration of carriage, etc. in a recording head lenticulated very small 
at the time of propagation and record, and the problem of having a bad 
influence on a record image also had it. An overprint made the same 
location on a record medium from the nozzle train of two or more trains 
especially as mentioned above, and since oscillating situations differ 
for every recording head in order to record by the recording head in a 
different location, and the amount of impact gaps of an ink droplet 
changes with record locations, in the case of the recording device of 
recording a color picture or raising the concentration of a record image, 
there was a problem that where of "unevenness" occurs in a record image 
still more strongly. However, even if it is this case, this problem is 
solvable by changing the drive conditions of each heater suitably and 
changing the controlled variable (direction) of an ink discharge 
direction according to this operation gestalt, based on spacing between 
papers displaced by vibration. 

[0125] In addition, the example of application of this operation gestalt 
mentioned above can be carried out independently, respectively, and also 
it combines mutually and it can be used. In that case, it is desirable 
to take the approach of carrying out regurgitation control in the amount 
of amendments which adds together the amendment data of the every for 
[ the ] application, and is finally needed. 

[0126] Moreover, although the above-mentioned explanation has described 
focusing on the image recording in a shuttle method, this operation 
gestalt can be adapted similarly about the recording device of the full 
multi-method with which nozzle queue length was equipped with the 
recording head for a recording width of a record medium. Moreover, it 
cannot be overemphasized that it can be similarly adapted conversely 
about a recording device only with each color and the recording head for 
1 dot. 

[0127] Moreover, although the above-mentioned explanation has described 
centering on the recording device of a cartridge type, naturally the ink 
tank and ink head which are the permanent type for which a recording 



head is not exchanged, or its middle type can be adapted also for an 
exchangeable semi- permanent [ a recording head ] type in this operation 
gestalt exchangeable. 

[0128] Furthermore, although the above explained using the recording 
device of the type which a recording head mainly moves to a record 
medium, it can be adapted in this operation gestalt also like the 
recording device of the type which a record medium mainly moves. 

[0129] 

[Effect of the Invention] As explained above, since this invention is 
arranged so that each heater element of an ink jet nozzle may become 
symmetrical with a field mutually about the field containing the center 
line of a delivery, by controlling the cailorific value of each heater 
element, the discharge direction of the ink breathed out from a delivery 
is controlled free, and it can amend the ink regurgitation property of 
each ink jet nozzle. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing 1 operation gestalt of the ink jet 
recording head concerning this invention. 

[Drawing 2] It is the sectional view showing the usual ink regurgitation 
principle with a fundamental ink jet recording head. 
[Drawing 3] It is the sectional view showing ink discharging of the ink 
jet recording head shown in drawing 1 . 

[Drawing 4] It is the sectional view showing ink discharging of the ink 
jet recording head shown in drawing 1 . 

[Drawing 5] It is the top view showing the example of arrangement of the 

heater of the ink jet nozzle of this operation gestalt. 

[Drawing 6] It is the top view showing the example of arrangement of the 

heater of the ink jet nozzle of this operation gestalt. 

[Drawing 7] It is the top view showing the example of arrangement of the 

heater of the ink jet nozzle of this operation gestalt. 

[Drawing 8] It is the top view showing the example of arrangement of the 

heater of the ink jet nozzle of this operation gestalt. 

[Drawing 9] It is the top view showing the example of arrangement of the 

heater of the ink jet nozzle of this operation gestalt. 

[Drawing 10] It is the top view showing the example of arrangement of 



the heater of the ink jet nozzle of this operation gestalt. 

[Drawing 11] It is the top view showing the example of arrangement of 

the heater of the ink jet nozzle of this operation gestalt. 

[Drawing 12] It is the top view showing the example of arrangement of 

the heater of the ink jet nozzle of this operation gestalt. 

[Drawing 13] It is the top view showing the example of arrangement of 

the heater of the ink jet nozzle of this operation gestalt. 

[Drawing 14] It is the top view showing the example of arrangement of 

the heater of the ink jet nozzle of this operation gestalt. 

[Drawing 15] It is the top view showing the example of arrangement of 

the heater of the ink jet nozzle of this operation gestalt. 

[Drawing 16] It is the top view showing the example of arrangement of 

the heater of the ink jet nozzle of this operation gestalt. 

[Drawing 17] It is the top view showing the example of arrangement of 

the heater of the ink jet nozzle of this operation gestalt. 

[Drawing 18] It is drawing showing other examples of the ink jet 

recording head concerning this invention. 

[Drawing 19] It is drawing showing a showing-in drawing 1 etc. ink jet 
recording head, and the carriage with which the recording head is 
carried. 

[Drawing 20] It is a sectional view in the recording head shown in 
drawing 19 (a), and the E-E line of carriage. 

[Drawing 21] It is drawing showing the record dot to which the record 

medium adhered. 

[Drawing 22] It is drawing showing the record dot to which the record 
medium adhered. 

[Drawing 23] It is drawing showing the record dot to which the record 
medium adhered, 

[Drawing 24] It is drawing expanding and showing the parts of the 
recording head shown in drawing 19 (b), a record medium, etc. 
[Drawing 25] It is drawing showing the record dot to which the record 
medium adhered. 

[Drawing 26] It is drawing expanding and showing the parts of the 
recording head shown in drawing 19 (b), a record medium, etc. 
[Drawing 27] It is drawing showing the record dot to which the record 
medium adhered. 
[Description of Notations] 

1 Silicon Substrate 

2 Ink Feed Hopper 

3 Ink Passage 

4 Passage Configuration Member 



4' Septum 

5 Protective Coat 

10 Carriage 

20 30 Recording head 

21 22 Nozzle train 
50 Record Medium 

H, HI, H2, HI' , H2' , H3, H4 Heater 
t, t' Delivery 



